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CURRENT COMMENT 
Why Not Control Hypertension With Drugs? 


By Henry A. Schroeder* 


A COMMUNICATION in a recent issue of this 
Journal} has well presented the long-held but fast 
disappearing viewpoint of the do-nothing school of 
human hypertensive therapy, from which so many 
clinical investigators, including myself, have gradu- 
ated. When we can do nothing to slow the ravages 
of a disease, it is a natural human rationalization of 
therapeutic impotency to believe that certain as- 
pects of the disease are “beneficial” or ‘“essential’’ 
in some obscure manner for bodily compensatory 
mechanisms. The fever of typhoid or pneumonia was 
thought, for example, to indicate a well-functioning 
defense mechanism, and therefore should not be 
reduced. Inflammatory pyogenic reactions were 
believed to represent normal responses to infections 
—hence the old expression, “laudable pus.” Simi- 
larly, it was believed that hypertension was ‘“‘es- 
sential” for blood flow through damaged organs, 
and that dire ischemic consequences would result 
from its relief. Elevated blood pressure, therefore, 
would be “laudable” (although not many patients 
would accept the adjective). Such ingrained ideas 
are difficult to dislodge. 

We must first ask: Is the hypertensive state 
capable of reversal by lowering blood pressure for 
long periods of time? Is hypertension, once estab- 
lished, “laudable” or “ichorous,” healthy or un- 
healthy? While realizing that surgery was by no 
means the answer, open-minded clinicians have 
been impressed fur many years with favorable 
changes in the course of human hypertensive disease 
occasioned by surgical sympathectomy. The mean 
length of life was undoubtedly prolonged, and 
individual patients sometimes markedly benefited. 
Smithwick probably deserves the credit for first 
demonstrating reversal of the hypertensive process, 
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and even return of renal blood flow, to or toward 
normal many months after surgery. All of us who 
have allowed this form of treatment to be used 
have seen patients apparently perfectly normal in 
all the measurable functions at our disposal five 
years after sympathectomy, with only the scars on 
their backs to indicate their previous poor state of 
health. The much more frequent failures of surgery 
to cause normotension do not invalidate the belief 
that reversal of the process sometimes can be accom- 
plished. 

If the disease is reversed in a few instances by 
lowering the blood pressure, little additional credu- 
lity is required to accept the fact that it may be 
reversed in many. If we refuse to accept clinical 
experiences by denying their existence, no amount 
of data will influence our belief. 

Now let us consider the six phases of the subject 
discussed in the article, taking advantage of the 
latitude in expression allowed by the Editor, and 
confining ourselves to pure agents now available. 

(1) The rationale upon which the use of these 
drugs is based and (2) their pharmacodynamic 
effects. 

Reserpine: Available experimental evidence 
indicates that this agent acts principally upon the 
posterior hypothalamus or upon corticohypothala- 
mic pathways, inhibiting cerebral sympathetic 
centers. As such, it is a unique drug. Most clinicians 
agree (some reluctantly) that arterial hypertension 
is associated with emotional disturbances, and that 
emotional tension can raise blood pressure in hyper- 
tensive individuals. Many even believe, from 
clinical observations, that intermittent emotionally 
induced vasospasm may precede sustained hyper- 
tension. There are three known ways by which this 
phenomenon can occur: the brain may liberate a 
humoral pressor substance, the pituitary may act to 
discharge the adrenal which will sensitize blood 
vessels to normally circulating vasoconstrictor sub- 
stances, or cortical impulses received by the posterior 
hypothalamus may be integrated into somatic 
sympathetic discharges with vasoconstriction. The 
rationale of the use of reserpine involves the third 
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pathway, for which there is experimental evidence. 
There is no doubt that reserpine is an antihyper- 
tensive agent of mild but greater potency than 
placebos. There is no evidence for the renal origin 
of mild benign hypertension, under which circum- 
stances reserpine is most effective. 

Protoveratrine: Available experimental evidence 
indicates that this agent acts upon the carotid sinus 
and body through the glossopharyngeal to the 
medullary vasomotor center. Parasympathetic 
stimulation is the net somatic result with lowering 
of blood pressure. Again, if sympathetic nerves are 
involved in the vasoconstriction of hypertension, 
which some animal experimentalists doubt, there is 
reason to affect them. It is my personal opinion, 
colored by clinical experience and pathogenetic 
theory, that this agent counteracts the hypertensive 
process less directly (less ‘“‘physiologically’?) than 
do the others; tolerance appears within a few hours, 
requiring omission for several more—a_ bizarre 
phenomenon. There is no doubt that it is of some 
therapeutic value in certain instances, and vastly 
more potent than placebos. 

Ganglionic blocking agents: These ions (penta- 
methonium, hexamethonium and _pentapyrroli- 
dinium) block transmission of nerve impulses at 
autonomic ganglia. Again, if sympatholysis is 
desirable in hypertension, these are the most effec- 
tive agents so far known, except for extensive 
surgery; the price paid, however, is parasympatholy- 
sis and intermittent action. Having used them 
orally and effectively for three and a half years in 
over 400 patients without direct fatality, I cannot 
agree with the expressed implication that they should 
be used parenterally. It is true, as it is with all 
potent drugs, that precautions must be taken, not 
only to insure adequate dosage, but to avoid over- 
dosage and to treat the effects of parasympatholy- 
sis when they become annoying. There is not a 
shadow of a doubt that they are vastly more potent 
than placebos. 

Hydralazine: As a review of the foreign litera- 
ture will show, the substituted hydrazines dilate 
constricted vascular smooth muscle, which testifies 
to the uniqueness of these drugs. They are very 
weak sympatholytic agents, and exert this effect 
only in toxic doses. They dilate the homolateral bed 
of man and dog when injected intra-arterially, and 
dilate coronary arteries in isolated rabbits’ hearts 
and femoral arteries in isolated limbs when these 
vessels have been constricted by a variety of sub- 
stances, but -they do not dilate dilated vessels 
further. They are not depressor in the spinal animal 
unless blood pressure has been raised. Injected into 
a normal animal, they reduce blood pressure to a 
plateau, where it remains in spite of further doses. 
Renal vascular dilatation occurs in the face of a 
lowered blood pressure, attesting further to their 
uniqueness. They are antienzymes, inhibiting his- 
taminase, DOPA decarboxylase and amine oxidase 


in varying concentrations (isonicotinic acid hydra- 
zide has a similar action on histaminase, while the 
isopropyl derivative inhibits amine oxidase; both 
contain a hydrazine group). They are carbonyl 
reagents (as is semicarbazide). They bind certain 
trace metals. They combine with proteins and 
arterial mash. Evidence for their action upon higher 
nerve centers is most equivocal. They directly in- 
activate pherentasin, a pressor material obtained 
from human hypertensive blood. Blocking of the 
pressor action of primary amines is weak; they do 
not block indolic amines in the rat. Thus it appears 
that l-hydrazinophthalazine and its chemical rela- 
tives may exert an action on some basic metabolic 
process involved in vasoconstriction. Whether they 
restore an abnormal mechanism to normal, or cause 
further abnormality is not known. Knowledge of 
their chemical reactions makes them tools for 
further understanding of pathogenesis. The rationale 
of their use in hypertension lies in their direct actions 
on vascular smooth muscle, including that of the 
kidney. 

The rationale for the use of two agents, one 
acting on autonomic nerves (at various levels) and 
one acting on constricted vascular smooth muscle 
lies in the theory, strongly supported by indirect 
experimental evidence but so far unproven, that 
both neurogenic and nephrogenic (humoral) factors 
operate in severe human hypertension, and that 
nephrogenic factors appear late in the course of the 
disease. It is difficult to conceive of other mechanisms 
in most human beings (adrenocortical hyperfunction 
as a cause of hypertension is confined to special 
cases). Partial proof of the correctness of this 
theory in severe hypertension lies in the fact that 
together these agents are effective in restoring 
circulation to an apparently normal state, that 
neither type of agent is effective alone, and that 
early discontinuation of one of the two types results 
in a sizeable mortality from hypertensive conse- 
quences. 

(3) Undesirable side effects. No antihyperten- 
sive drug available today is ideal or free from un- 
wanted side effects. Nor is any exogenous agent 
used continuously for the treatment of any chronic 
disease free from unwanted side effects. Reserpine, 
said to be a “tranquilizer,” has caused anxiety, 
nervousness, apprehension, insomnia and even 
acute psychosis with paranoia in a small percentage 
of patients (perhaps 10%), a curious paradoxic 
manifestation for a specific sedative. The gastro- 
intestinal vagal manifestations of protoveratrine 
have not been separated from its hypotensive effect 
with chemical purification, and the difference 
between the dose causing temporary hypotension 
and that causing vomiting may be small and vary 
from one condition of the patient to another. 
Parasympatholysis from the ganglionic blocking 
agents can be disturbing, and partial obstruction of 
a hollow organ may be converted to complete ob- 


' 
§ 
t 





. i A ee ee 


Sw Oo oe Oo 


of 
)- 


t 
' 
i 








CURRENT COMMENT 3 


struction. As a matter of actual practice, however, 
parasympatholysis may be combatted successfully 
by the several pharmacologic agents acting on 
neural end-organs, while the effect on the intestines 
can be overcome by the daily use of laxatives. 
Dangers of ileus usually result from failure to under- 
stand the pharmacologic actions of the drugs as 
well as the functions of the autonomic nervous 
system, and from preventing the consequences of 
hypotonicity before they occur. Strangely enough, 
the autonomic paralysis lessens with time; in 6 to 18 
months few if any residua remain, although the 
vascular (sympatholytic) actions of the drugs 
appear to be as vigorous as ever. In practical experi- 
ence, ganglionic blocking agents can be used in 
large amounts for long periods of time, with sexual 
impotency in the male being the most distressing 
side effect. Rarely, however, acute interstitial 
fibrosis of the lungs may result from their use in 
poorly treated azotemic individuals in malignant 
stages, but we have not seen this complication 
develop since March 1952 in our own series. 

The side effects of hydralazine and its deriva- 
tives may be more serious, but rarely are severe 
enough to prevent the initial use of these agents. 
They are considerably reduced by prior administra- 
tion of a drug acting on autonomic nerves. Many of 
them may be ascribed to histaminase inhibition, and 
some can be reproduced by histamine. Usually they 
disappear in a few days. Having given this agent to 
about 500 persons, I am unimpressed with the 
severity of the side effects in all but a very few 
apparently sensitive individuals. Moderate reactions 
which cause alarm in the physician disappear 
rapidly when the drug is continuously given. 

The late side effects, however, are more serious, 
for in about 10 per cent of patients “hydralazine 
disease” may appear. Reduction in dosage after six 
months to a year may possibly prevent this occur- 
rence, which to us resembles a phenomenon of 
depletion from the body of some essential substance, 
rather than a true drug allergy. In advanced cases, 
when the drug is continued, LE cells may appear in 
the specific test. Fortunately, discontinuation of the 
drug results in reversal of the syndrome; unfortu- 
nately, hypertension usually returns and has led to 
cardiovascular deaths in about 10 per cent of our 
series, in spite of liberal and even enormous doses of 
all of the agents acting on autonomic nerves. In 
patients developing this form of collagen disease, it 
can be fairly stated that drug therapy is only of 
limited value for control of hypertension after 
hydralazine is discontinued, for the level of blood 
pressure, while modified, remains elevated. 

(4) The effectiveness of these agents in lowering 
the blood pressure in any stage of hypertensive 
disease is great when they are used properly. We 
have not encountered a case in which they failed. 
Essential to control is the use of both types of 
drugs in high enough doses to produce the results 


desired without causing intolerable side effects. 
There are few difficulties in accomplishing this end 
in a hospital, except under rare circumstances. 

(5) The therapeutic advantages of lowering the 
blood pressure in any given patient are obvious 
when we consider what we are doing and what we 
are not doing. Hypertension is the result of vaso- 
spasm; relief of vasospasm by drugs relieves hyper- 
tension. The secondary lethal effects of chronic 
hypertension are the direct or indirect result of 
increased arterial pressure: cardiac overwork leading 
to hypertrophy, dilatation and failure (in about 
40%), and nephrosclerosis (which may be the result 
of vasospasm or of some metabolic abnormality 
accompanying hypertension) leading to uremia (in 
about 6%). The most serious disturbance is an 
increase in the rate of progression of atherosclerosis 
in vital areas, the coronary arteries and the brain, 
with coronary sclerosis (in about 40%) and cerebral 
hemorrhage (in about 14%) causing death. Whether 
or not atherosclerosis is initiated by hypertension, 
or is a part of the same or an associated mechanism 
is not known. Conceivably, all of the above effects 
of hypertension which are caused by chronic vaso- 
spasm could be relieved or prevented by relieving 
vasospasm. Clinical evidence for these alterations is 
accumulating. On the other hand, the serious 
secondary manifestations of atherosclerosis cannot 
be expected to alter, and structural vascular changes 
are probably unaffected. We are treating excessive 
vasospasm; we are not treating atherosclerosis. 

Contraindications to lowering arterial pressure 
are much more important in the minds of clinicians 
than is warranted by actual practice. Under a few 
circumstances, however, some degree of hyperten- 
sion may be “laudable.” Rapid lowering of arterial 
pressure may induce uremia, but only when azotemia 
is already present. A satisfactory compromise, 
however, may be made between the head of pressure 
essential for glomerular filtration through severely 
damaged kidneys and that harmful to other portions 
of the cardiovascular system, a truly “laudable” 
level of blood pressure. While rapid lowering of 
arterial pressure may induce thrombosis of a coro- 
nary or cerebral artery when atherosclerotic narrow- 
ing has been previously present, such accidents 
are, in actual practice, rare and may be prevented 
to a large extent by proceeding slowly. Angina 
pectoris has been relieved nine times out of ten in 
our series of patients and the claudication accom- 
panying Leriche’s syndrome with hypertension was 
lessened in two instances (the thrombosis of one 
involved the left renal artery). 

From experience in chronically lowering 
elevated blood pressure in man comes the theory 
that renal vasospasm and not organic vascular 
change exerts the predominant influence on reducing 
renal blood flow in severe but not azotemic hyper- 
tensive states. Rather unexpected was the finding 
that blood pressure could be lowered from seriously 
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elevated levels to normal without interfering with 
renal function for more than a short interval; more 
unexpected was the gradual change toward normal 
of depressed renal function during many months 
when the blood pressure was kept low. Renal 
vasospasm, and not vascular disease, must have 
been the most important factor in depressing renal 
function, for it is most difficult to believe that scar 
tissue in small arteries is dissolved by drugs. The 
argument that vasodilating drugs should not be 
used because they increase ischemia in damaged 
kidneys is invalid from clinical experience. A brief 
look at hemodynamics makes it obvious that any 
antihypertensive renal vasodilator will increase, 
fail to influence, or decrease renal blood flow, de- 
pending upon the change in blood pressure and the 
degree of renal vascular damage. Actually, only in 
azotemia must we be cautious. 

For many years I have been acutely aware of 
the theoretic dangers inherent in lowering blood 
pressure in every individual patient I have en- 
countered. In actual practice, these dangers were 
found to be considerably overemphasized in my 
own mind, especially when altered hemodynamics 
were changed slowly. While it is true that patients 
whose treatment is mandatory for life are the 
greatest potential risks, local damage must be very 
severe for the risks to become apparent. A vestige 
of the old school of thought on the dangers of 
normotension remains, however, in that “laudable” 
hypertension is confined to azotemia and local 
arterial obstruction of severe degree. Some hyper- 
tension is also “laudable” in the uninephrectomized 
Goldblatt dog. 

(6) There is not a shadow of a doubt that 
presently available antihypertensive drugs properly 
employed can alter the malignant stage of hyper- 
tension toward one more benign—usually to a mild 
stage. Depending upon the severity of the process 
when first treated, they may prolong the life of the 
patient for more than three years. Sometimes there 
is coincidental disappearance of all of the abnormali- 
ties measurable by ordinary clinical procedures. But 
they are practically useless in prolonging life in 
uremia and marked azotemia. 

There is strong suggestive evidence that severe 
benign hypertension may be completely reversed 
to as normal a state as is possible to measure. Life 
expectancy is prolonged, according to available 
statistics, when secondary complications had oc- 
curred. But there is little evidence at present that 
moderate hypertension adequately treated is con- 
sistent with a full span of years. That will take 
decades to decide, We can predict, however, that 
the direct secondary effects of high intra-arterial 
pressure will fail to advance when excessive vaso- 
spasm is absent. For there is no experimental 
evidence that these pathologic processes are inde- 
pendent of blood pressure and advance inexorably 
in normal normotensive states by some esoteric 


mechanism. Therefore, we may believe with good 
reason that the induction and maintenance of 
normotension in a hypertensive individual, no 
matter what state of the disease he is in, will be 
more favorable in terms of his cardiovascular 
system than will be chronic hypertension. 

I am as opposed to the use of placebos in 
evaluating these known potent drugs in severe 
hypertension as I am in the evaluation of anti- 
biotics in acute lobar pneumonia, insulin in severe 
diabetes or steroid hormones in Addison’s disease. 
Weak or doubtfully effective agents require alterna- 
tion with placebos, preferably in a double blind 
technic. Potent agents require, for safety’s sake, 
patients in mild or moderate stages of the disease, 
in order that death be not the end-point. Substitu- 
tion of placebos for drugs in severe or malignant 
stages of hypertension can be rapidly fatal. I have 
seen five hypertensive deaths occurring within 72 
hours after discontinuing potent effective drugs, 
and one from hypotension upon resumption of full 
doses of the drugs after a period on placebos. The 
doctor-patient relationship, no matter how forceful 
or benign, has never in my experience lowered blood 
pressure permanently to normal levels in severe 
and malignant stages of hypertension when anes- 
thesia or sleep failed to do so. When drugs are 
strongly active, let us reserve the placebo test for 
less effective agents. 

The rationale of using agents acting on the 
autonomic nervous system is based on the belief 
that the sympathetic nervous system is overactive 
in human hypertension. This belief has not been 
proved nor disproved, but there are numerous 
experimental analogies in animals and a vast experi- 
ence in neurosurgery. Because these drugs do work 
effectively, the burden is passed to the experimen- 
talist to prove that the sympathetic nervous system 
is not overactive in human hypertension. The 
rationale of using an agent which acts upon vascular 
smooth muscle is based upon the belief that addi- 
tional humoral nephrogenic factors operate in 
severe human hypertension. This belief has not been 
proved nor disproved, but there are numerous 
experimental analogies in animals to fortify the 
belief, and some experience in urologic surgery. 
When a drug has a specific action and is effective, 
it is not up to us to theorize on why it could not be 
effective, but to discover where its action fits into 
pathogenetic mechanisms. 

There are very few, if any, experimental 
situations closely analogous to the human disease; 
perhaps the closest is the chronic, severe progressive 
hypertension induced by unilateral renal ischemia 
in nervous excitable dogs or rats, which involves 
both factors but probably in inverse order. To say 
that a drug which is effective in animals only in 
toxic doses is illogical to use in human beings in 
nontoxic doses is a just statement only when the 
experimental situation mimics the human. When 
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that drug is found to be effective clinically, the 
burden is shifted to the experimentalist to show 
why it is ineffective in the animal. Experimental 
hypertension, while helping us to understand some 
of the factors possibly operating in human beings, is 
not hypertension as we see it in the patient. 
Because the presently available drugs are 
effective, although by no means ideal, I believe that 
we should search in their known actions for further 
understanding of the disease and its pathogenetic 
factors. There is no evidence whatsoever that pro- 
longed treatment fails to modify a fundamental 
defect responsible for the disease; in fact, it is 
entirely possible that some factor is modified to a 
normal state, for doses can be slowly but inevitably 
reduced in time, and occasional individuals (after 
three years) can omit all drugs for several months, 
remaining normotensive. Since excessive vasospasm 
can be effectively abolished, it follows logically 
that the secondary effects of vasospasm can be 
prevented or their progression halted. We need not 
confine the use of these drugs to patients in malig- 
nant stages; it matters little to the patient whether 
death is caused by uremia, heart failure, stroke or 
coronary occlusion. As with all potent drugs, their 
use represents a calculated risk. The risk is relatively 


small in relation to the risk inherent in the disease. 
Modern antihypertensive agents are only the first 
approximations of agents effective against a serious 
disease; better ones are under test, and improve- 
ments will certainly follow. Therefore, the means 
have been given us not only to slow or stop the 
ravages of the disease, but also probably to prevent 
them in their inception. Prevention of chronic 
disease ranks high in the order of medicine, and is 
the uitimate goal of therapy. 

Let us therefore use these drugs intelligently, 
logically and in adequate doses, and not deny our 
patients their benefits. Let us search for major 
improvements. Let us study their actions, not only 
to increase our armamentarium, but especially to 
gain knowledge of pathogenetic mechanisms which 
they affect. We have come a long way in three years 
toward controlling a serious disease by specific 
chemotherapeutic agents. Because control can be 
achieved now, every effort must be expended in 
further understanding basic mechanisms rather 
than testing minor improvements in available drugs, 
for only on this path will cure and prevention be 
reached. After eighteen years of studying and five 
years of treating this disease, I have yet to be con- 
vinced that chronic hypertension is in any sense of 
the word, “laudable.” 
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Minimal Possible Endogenous Hemoglobin in the 
Evaluation of Type and Degree of Tendency to 
Anemia. William R. Best. Department of Medi- 
cine, University of Illinois College of Medicine, 
Chicago. 

If no transfusions have been given, the net re- 
sult of the balance between formation and destruc- 
tion of red cells is adequately expressed by blood 
hemoglobin, hematocrit or red count, though ideally 
blood volume should also be known. These deter- 
minations reflect a combination of endogenous plus 
exogenous balance when blood has been transfused. 
The maximal possible exogenous hemoglobin 
(MPXH) for a given transfusion at a particular 
time equals the mass of hemoglobin transfused 
times [normal cell life-span (NCL) minus days since 
transfusion] divided by [NCL times normal blood 
volume (BV)]. BV is assumed equivalent to 7.8% of 
body weight in males, 6.6% in females. 

The summation of MPXH for all transfusions 
when subtracted from observed hemoglobin gives 
minimal possible endogenous hemoglobin (MPNH). 
The true endogenous hemoglobin will frequently be 
different from this value due to contraction of blood 
volume or destruction of transfused cells. These 
factors may be evaluated by plotting serial values 
for blood hemoglobin and MPNH in relation to 
transfusions. Hemoglobin will ordinarily show a 
serrated curve with upswings following transfusions. 

When moderate anemia is present MPNH im- 
mediately after transfusion may be lower than pre- 
transfusion hemoglobins, due to expansion of a 
contracted blood volume as well as to some immedi- 
ate hemolysis of transfused cells. During the first 
several weeks after transfusion stable or slightly 
increasing values for MPNH indicate a relatively 
normal cell survival; falling values generally indicate 
hemolysis; and negative values are strong evidence 
for hemolysis. As blood hemoglobin falls to lower 
levels, MPNH may again rise because of contraction 
of blood volume. 

A nomogram has been constructed to simplify 
the calculation. This technic may help to delineate 


the contributions of decreased formation and in- 
creased destruction, to point out the long-term 
trends, and to emphasize changes in blood volume 
in selected clinical cases of anemia. 


Observations on the Megaloblastic Anemia of Preg- 
nancy: A Study of 3 Patients, One with Sickle 
Cell Anemia. R. Weisman, Jr., J. A. Pritchard 
and C. F. Hinz, Jr. Western Reserve University, 
Cleveland. 

Observation of 3 patients with megaloblastic 
anemia associated with pregnancy has demonstrated 
a marked variation in clinical and laboratory mani- 
festations, in the life span of the patients’ own cells 
tagged with Cr*!, and in response to therapy. 

Each patient was a multiparous Negro. One, in 
the seventh month of pregnancy, had a hypochromic, 
microcytic anemia but a megaloblastic bone marrow. 
Serum vitamin By. levels were normal; there was 
normal gastric acidity. Iron, vitamin Bi. and as- 
corbic acid were ineffective, but a hematologic re- 
sponse was obtained with citrovorum factor. The 
patient’s own cells had a half-survival time of 22 
days while normal cells studied by Ashby technic 
survived normally. Remission has continued since 
delivery without therapy. 

The second patient was seen 6 weeks post- 
partum with pancytopenia, achlorhydria and normal 
serum Bys levels. Both normal donor red cells and 
the patient’s own Cr*!-tagged cells survived nor- 
mally. Hematologic response was obtained with 
parenteral vitamin By. and ascorbic acid. Remission 
has been maintained for 9 months without therapy. 

The third patient, with sickle cell anemia and 
pyelonephritis, failed to maintain an adequate hemo- 
globin level despite 19 transfusions given over a 24% 
month period; only 5% of the circulating cells were 
the patient’s own sickle cells. Bone marrow examina- 
tion established the diagnosis of megaloblastic 
anemia. A prompt response was obtained with par- 
enteral citrovorum factor. Since delivery the hemo- 
globin has remained at prepregnancy levels with- 
out further therapy. 
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As established by bone marrow examination, 
megaloblastic anemia occurred during pregnancy 
concomitantly with iron deficiency in Case 1 and 
with sickle cell anemia in Case 2. Differences in the 
etiologic mechanism were demonstrated by: (1) 
response to therapy, (2) serum vitamin Bi levels 
and (3) red cell survival. 


The Single Intranasal Application of Vitamin By 
Crystals in Pernicious Anemia. Raymond W. 
Monto, John W. Rebuck and James T. Howell. 
Hematology Clinic, Henry Ford Hospital, Detroit. 

A single application of crystalline vitamin Biz 
to the nasal mucosa can be demonstrated to produce 
a clinical and laboratory response in pernicious 
anemia patients. A complete clinical response can be 
obtained, as we have shown, with 150 and 200 ug. of 
vitamin Bi, crystals. The effects of a single applica- 
tion of crystalline vitamin B,. to the nasal mucosa 
in 2 patients with pernicious anemia were studied. 

The first patient with an initial erythrocyte 
count of 2.2 millions received under direct vision 150 
pg. of Bye crystals on the nasal mucosa and demon- 
strated a reticulocytosis of 44.5% on the sixth day. 
A complete clinical and hematologic remission 
(hemoglobin 16.5 Gm., red blood count 5.65 million) 
was obtained for a 3-month period without further 
treatment. Assay of the urine for 8-hour intervals 
after treatment showed significant increase in Bye 
activity. 

A further observation revealed that the instilla- 
tion of nasal B,. washings from a normal subject 
into this patient’s stomach prior to treatment 
failed to produce reticulocytosis in a 12-day test 
period. 

A second patient in relapse with an erythrocyte 
count of 2.01 millions was given 200 yg. of Bi 
crystals on the nasal mucous membrane. A reticulo- 
cytosis of 43.4% on the 7th day was encountered. 
A complete clinical remission was obtained with an 
increase of erythrocytes to 4.12 million in a 2-month 
period without further treatment. Bioassay of the 
urine showed an excretion of 12% of the Bis ad- 
ministered. 

It is concluded that a single application of 
vitamin Bj. to the nasal mucosa has effected com- 
plete clinical and laboratory response in these two 
pernicious anemia patients. The By crystals are 
rapidly absorbed by the nasal mucous membranes 
and are nonirritating. We have also noted that the 
absorption of vitamin Biz by the nasal mucosa is 
probably not dependent upon binding with “‘in- 
trinsic factor.” 


The Failure of Specificity and Sensitivity of Pre- 
partum Maternal Serum Iron to Predict Hemo- 
lytic Disease of the Newborn. Ribor J. Greenwalt, 
V. Elizabeth Ayers and Ned G. Maxwell. Milwau- 
kee Blood Center, Inc., Milwaukee, Wisconsin. 


Most authors agree that in the last trimester of 
pregnancy maternal serum iron values fall below 
previous levels. In diseases manifesting destruction 
of red blood cells there is at some time a rise in the 
serum iron. One of us (VEA) suggested that serum 
iron levels late in pregnancy might reflect. hemolytic 
disease in the fetus. 

A study of the serum iron within 41 days of 
delivery was made in 98 pregnant women. Sixty- 
three of these had normal pregnancies and 5 were 
previously sensitized mothers, but the babies had no 
evidence of hemolytic disease. Of this group 6 had 
serum irons between 50 and 100 gamma %, 55 had 
serum irons between 100 and 200 gamma %, and 7 
had serum irons between 200 and 220 gamma %. 
The remaining 30 women had babies with hemolytic 
disease or stillbirths with unknown etiologies. Of 
this group 4 had serum iron between 70 and 100 
gamma %, 16 had serum iron between 100 and 
200 gamma %, 9 had serum iron between 210 and 
290 gamma % and one had a serum iron of 380 
gamma %. 

In the group of 68 normal pregnancies the 
maternal serum iron was above 200 gamma % in 
11%. In the group of 30 abnormal pregnancies the 
maternal serum iron was above 200 gamma % 
in 34%. 

There are many unknown factors influencing 
the maternal serum iron. The diurnal variation of 
serum iron, oral intake, state of maternal and fetal 
iron stores and the role of the human placenta in 
the transfer, storage and utilization of iron may be 
considered for further investigation. 

We found the prepartum test of serum iron 
levels in pregnant women not of sufficient clinical 
value to diagnose hemolytic disease of the newborn. 


Relation of Anemia to in Vitro and in Vivo Hemolysis 
in 3 Patients with Paroxysmal Nocturnal Hemo- 
globinuria. Carl F. Hinz, Jr., Thomas H. Hurley 
and Russell Weisman, Jr. Cleveland. 

Although the essential defect in the red cells in 
paroxysmal nocturnal hemoglobinuria has not been 
defined, the susceptibility to hemolysis was studied 
in vitro and in vivo in relation to the severity of the 
disease in 3 unreported cases. The susceptibility to 
in vitro hemolysis in acidified serum varied as fol- 
lows: from 70 to 80% in Case 1, 30 to 40% in Case 
2, and 5% in Case 3. 

In vivo, the survival of normal donor’s red cells 
in Case 1 was normal. However, autosurvival studies 
utilizing Cr®!-tagged cells showed a half-survival 
time of less than 2 days in Case 1, 7 days in Case 2, 
and 17 days in Case 3. In each instance a portion of 
the cell population survived for a prolonged period 
which approached normal in Cases 2 and 3. 

Although each patient had severe anemia, the 
clinical manifestations differed markedly. Case 1, a 








female Negro of 40 years had recurrent, severe crises 
which were terminated by transfusions of washed 
normal cells. Case 2, a white male of 37, has had 
occasional crises since age 32. Case 3, a boy 8, had 
only a brief period of weeks when his cells were 
susceptible to acid hemolysis. 

The marked differences in clinical severity ap- 
pear to be related quantitatively to two abnor- 
malities: (1) in vitro, to the degree of susceptibility 
to hemolysis in acidified serum and (2) in vivo, to 
the half-survival time of a portion of the red cell 
population. 

However, the hemolytic crises were terminated 
abruptly in Case 1 at a time when the patient’s 
cells still showed a high degree of susceptibility to 
hemolysis in vitro. Therefore, the red cell abnor- 
mality is not the only factor affecting the hemolysis 
in vivo. This suggests the importance of transiently 
altered humoral factors in the plasma. 


The Effect of Cortisone on the Osmotic and Me- 
chanical Fragility of Red Cells in Immune 
Hemolytic Anemia of Rabbits. Frank H. Gardner. 
Department of Medicine, Harvard Medical 
School, Boston. 

An immune hemolytic anemia in male rabbits 
was studied to evaluate the effect of cortisone on 
red cell fragilities. Rabbit red cell antiserum was 
prepared by immunization of guinea pigs. A stand- 
ardized daily intravenous injection of antired cell 
serum was given to all animals for 3 days. One group 
of rabbits received parenterally 25 mg. of cortisone 
acetate for 3 days before injections of immune 
serum, and this dosage was continued for a period of 
20 to 35 days thereafter. The other group of animals 
received no medication. Both groups of animals had 
marked abnormal changes in osmotic and mechanical 
fragilities of red cells associated with marked decline 
of peripheral erythroid values. Prior injection of 
cortisone did not prevent abnormal fragility changes. 

Animals not receiving cortisone had an abrupt 
rise in the osmotic fragility so that 5% of the red 
cells were lysed in 0.75% saline solution for a 5 to 
8-day period. This abnormal fragility disappeared 
over 9 to 11 days. Similar changes were observed in 
the mechanical fragility of red cells. 

Cortisone-treated animals had similar increase 
in abnormal red cell fragilities. During the period of 
continued cortisone therapy the 5% of red cells 
lysed by 0.75% saline solution remained elevated for 
12 to 18 days. In fact, the abnormal red cells did not 
disappear totally from the circulation until the 
cortisone was discontinued. Thereafter, the abnor- 
mal red cell fragilities disappeared over an 11-day 
period, as observed in the untreated animals. 

These studies suggest that cortisone may alter 
the reticuloendothelial tissue function to decrease 
the rate of removal of abnormally fragile red cells 
from the circulation. A similar mechanism may be a 





8 CLINICAL RESEARCH PROCEEDINGS 


contributing factor to explain the beneficial function 
of cortisone therapy in some acquired hemolytic 
anemias. 


Prevention of Hemolysis of Human Erythrocytes 
due to Freezing and Thawing by Compounds of 
High Molecular Weight. Timothy R. Talbot, Jr. 
and Stanley E. Glauser. Harrison Department of 
Surgical Research, Medical School and Hospital 
of the University of Pennsylvania, Philadelphia. 

The freezing of whole blood in glycerol solu- 
tions without significant hemolysis has been re- 
ported by other workers. 

It has been suggested that the protective action 
of glycerol depends upon its influence on the struc- 
ture of the ice lattice. Since glycerol can diffuse into 
the erythrocyte, this influence could operate both in 
and around the cell. 

It is implied in most discussions of this pro- 
cedure that a compound must enter the erythrocyte 
in order to be effective in preventing hemolysis due 
to freezing. We believed that this was not necessarily 
true, and consequently a search was made for com- 
pounds similar to glycerol which would not diffuse 
into the erythrocyte. 

We have investigated three classes of com- 
pounds: “Pluronics,” ‘“Tetronics” and ‘“Polygly- 
cols.” Both “Pluronic” F-68 and “Tetronic’’ 707, 
with molecular weights in the range of 7000 to 
8000, were effective in preventing hemolysis due to 
freezing at about minus 75°C. 

“Pluronics” are condensation products of 
ethylene oxide on a starting molecule of polyoxy- 
propylene, whereas with “Tetronics” the starting 
molecule is ethylenediamine. 

Both compounds, in a concentration of 25% in 
whole blood, protect 94% or more of the erythro- 
cytes against hemolysis. There is a steady diminu- 
tion of this protection as the concentration of the 
compound is reduced. The residual cells appear 
normal and exhibit normal fragility in 0.6% saline 
solution. Controls are completely hemolyzed. After 
thawing, a gradual decrease in the concentration of 
the compounds (or, alternatively, dialysis) does not 
appear to be necessary, as is the case with glycerol. 
Thus, hemolysis due to freezing and thawing can be 
prevented by compounds which presumably cannot 
enter the erythrocyte. 

However, the crucial question remains as to 
whether or not erythrocytes subjected to this treat- 
ment will remain viable and survive after trans- 
fusion. 


Acquired Agammaglobulinemia with Hypersplen- 
ism. Robert J. Rohn, Roy H. Behnke and William 
H. Bond. Department of Medicine, Indiana Uni- 
versity Medical Center, Indianapolis. 

In the past several years there has been increas- 
ing interest in the clinical syndrome associated with 
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plasma agammaglobulinemia and hypogamma- 
globulinemia. The majority of these reports have 
dealt with this entity in children, and with rare ex- 
ceptions this has been regarded as a hereditary dis- 
order. This case occurred in a 29-year-old white 
male and seems, on the basis of accumulated data, 
to represent an acquired agammaglobulinemia. Of 
additional interest, a hypersplenic mechanism was 
present which was corrected by splenectomy. 

The case is presented with the following sub- 
stantiating laboratory and clinical data: serial 
Tiselius and paper electrophoretic curves, showing 
the utilization of specific, intramuscularly injected 
gamma globulin; serial peripheral blood studies be- 
fore and after splenectomy; negative skin tests; 
absence of demonstrable antibodies; photomicro- 
graphic studies of splenic and lymphoid tissue 
showing fibrosis, lymphopenia, and reticulum cell 
hyperplasia; bacteriologic studies; and paper elec- 
trophoretic and hematologic studies on other mem- 
bers of the family. 

It would seem logical to assume, in the absence 
of demonstrable involvement of other members of 
the family, that this is a case of acquired agamma- 
globulinemia. The findings in this patient would 
seem to support 2 additional postulates: (1) As no 
antibodies could be demonstrated, and in the ab- 
sence of gamma globulin, it would seem that hyper- 
splenism may in some instances be entirely a result 
of hyperphagocytosis by the reticulum cell elements 
of the spleen. (2) It would seem, from the observa- 
tions in this patient, with increased reticulum cells 
and clasmatocytes showing hyperactive phagocyto- 
sis but marked decrease in lymphocytes, that anti- 
body formation may be a specific function of the 
lymphocyte. 

The pathogenesis of the profound disturbance 
in the reticuloendothelial tissues of this patient is 
presently a matter of speculation. 


Clinical and Laboratory Studies of Hemoglobin C 
Disease in Identical Twins. Robert D. Lange and 
Paul S. Hagen. Department of Medicine, V. A. 
Hospital and the Nicollet Clinic, Minneapolis. 

Hemoglobin C disease is a rare condition with 
an estimated incidence of 2.3 per million births. This 
report presents, for the first time, the clinical and 
laboratory findings of hemoglobin C disease in 
identical twins. Family studies revealed one brother 
to have sickle cell trait with a normal hemogram. 
Survival of autotransfused red cells were studied by 
tagging with radioactive chromium. The electro- 
phoretic studies were done by the method of Kunkel 
and Tiselius. 

The subjects are 25-year-old Negro males who 
have been asymptomatic. Physical examinations re- 
vealed no abnormalities except splenic enlargement. 
Laboratory studies are summarized in the following 
table: 








Case 1 Case 2 
ON ics icsonxasnsunses 5,150,000 | 4,560,000 
Hemoglobin................ 11.9-15.0 | 12.9-16.1 
Hematocrit................. | 35.6-42 | 36-45 
ME 03 s wntcaa esa swwdkaecs 82 89 
ET aSeviniasct pnewecanccaie 27.5 | 32 
| ee reer 34 | 36.5 
Reticulocytes %............ | 3.6-9.7 | 4.0-8.9 
Fecal Urobilinogen, mg/day.| 524-1649 | 619-1780 
eae ee | Negative | Negative 
Fetal Hemoglobin.......... Absent | Absent 


Numerous target cells, anisocytosis and poly- 
chromasia were evident on blood smear. Osmotic 
fragility tests showed increased resistance to hypo- 
tonic saline. Paper electrophoretic studies revealed 
only hemoglobin C. The average life of autotrans- 
fused tagged cells (corrected for radioactivity decay 
and for a chromium elution of 1% per day) was 21 
days in Case 1 and 24 days in Case 2. Transfused 
tagged normal cells in Case 2 had a normal survival. 
In Case 1 the normal cells survived normally for 2 
weeks followed by a rapid disappearance coincident 
with a febrile illness. 

These studies confirm the fact that a primary 
cell defect is present in hemoglobin C disease. Al- 
though a mild hemolytic anemia is present, the 
disease evidently follows a benign course. 


Fibrinolytic Purpura in Acute Leukemia. A. V. 
Pisciotta, Jean E. Hinz and Earl G. Schulz. 
Hematology Service, Department of Internal 
Medicine, Marquette University School of Medi- 
cine and Milwaukee County General Hospital, 
Milwaukee. 

Hemorrhage in acute leukemia most frequently 
results from thrombocytopenia associated with the 
replacement of megakaryocytes in the bone marrow 
by leukemic cells. Upon occasion, circulating anti- 
coagulants may be demonstrated, some of which 
may be neutralized by protamine, suggesting a 
physiologic relationship to heparin. The activities of 
these substances may be directed against thrombin, 
or less frequently, against thromboplastin. Rarely, 
hemorrhage in leukemia may occur because of de- 
struction of the end-product of coagulation (fibrin) 
by a proteolytic enzyme. 

An 82-year-old man developed acute granulo- 
cytic leukemia 3 years following excision of a rectal 
polyp of low grade malignancy. A fibrinolysin was 
demonstrated in his serum, which caused lysis of his 
own clot and diminution of plasma fibrinogen. The 
fibrinolysin had no effect upon a normal person’s 
washed clot. Clinical hemorrhage in this case was 
demonstrated to be secondary to clot lysis as well 
as thrombocytopenia. In addition, the thrombin 
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coagulation time was prolonged. Because this defect 
was corrected by the addition of protamine, it was 
felt that a circulating heparinoid substance was also 
present. Deficiency in prothrombin and impairment 
of prothrombin consumption was demonstrated. Un- 
fortunately, this patient expired 3 days after the 
fibrinolysin was demonstrated so that a more com- 


plete study could not be carried out. Nevertheless, 
the occurrence of fibrinolysis in leukemia is of suffi- 
cient clinical interest to call attention to its presence. 

Study of the blood of 33 additional cases of 
leukemia of various types for fibrinolysis or diminu- 
tion in the plasma fibrinogen level failed to disclose 
this phenomenon. 


CARDIOVASCULAR SYSTEM 


Familial Cardiopathy. Ben Sommers. St. Paul. 

Three of 5 siblings expired in congestive heart 
failure at 5-year intervals from 1930 to 1940 when 
each reached the age of 23 to 25 years. The clinical 
course was similar in each case, lasting approximately 
3 months and suggesting acute myocarditis. A pre- 
ceding upper respiratory infection was followed in 
each case by fever, elevated sedimentation rate and 
white blood count, tachycardia and pulmonary con- 
gestion. An autopsy was done in each case. One case, 
an intern at Baltimore City Hospital, had extensive 
myocarditis with fibrosis and was classified as 
isolated myocarditis. Only 2 small fields showed 
myocarditis in a younger brother, who also had 
complete situs inversus. The sister had no evidence 
of myocarditis. 

These 3 cases resemble 3 described by William 
Evans and classified by him as “familial cardio- 
megaly.’”’ Evans considered his cases related to 
Friedreich’s disease without ataxia. Only 2 similar 
cases have been found in the literature. That this is 
a familial disease seems likely, considering the strik- 
ingly similar clinical course. The relationship to 
Friedreich’s disease must await further studies on 
future cases. 


The Hemodynamics of Shock Due to Infection. 
Robert P. Gilbert, Klaas P. Honig, Bernard H. 
Adelson, Joseph A. Griffin and Robert Becker. 
Veterans Administration, Chicago. 

The mechanism of shock due to infection is of 
importance not only in overt sepsis but as a possible 
cause of irreversibility of shock originally due to 
other causes. 

The cardiac output was determined in 5 patients 
with shock due to infection. Septicemia was proved 
in 4 cases; pneumococci were isolated in 2; meningo- 
cocci in the 3d and E. coli in the 4th. The 5th case 
of severe pneumonia was thought to have septicemia 
on clinical grounds but this was not proved. The dye 
dilution technic for cardiac output was used in 4 
cases and the direct Fick principle by cardiac 
catheterization in the 5th. In general, the cardiac 
index was at normal resting levels and the total 
peripheral resistance reduced. In 4 cases the cardiac 
index averaged 3.6 L./min. (range 3.0 to 4.2) and 
the average arterial pressure was 82/53. Although 
height and weight figures were not obtained in the 


5th patient, the cardiac output was 3.9 L./min., so 
the cardiac index was presumably below normal. The 
dye circulation times were normal or slightly pro- 
longed in the 4 cases measured. 

The action of norepinephrine was investigated 
in 4 cases. The arterial pressure and total peripheral 
resistance increased in all cases and cardiac output 
fell slightly in 3 instances. Concentrated serum al- 
bumin (12.5 Gm.) was infused in the 5th case of this 
series and was followed by an increase of cardiac 
output from 3.9 to 4.6 L./min., and a 320 ml. rise 
of plasma volume, but no change in hematocrit. 

It is apparent that the hypotension of septic 
shock may be associated with a cardiac index within 
the usual normal limits. The total peripheral re- 
sistance was low. Norepinephrine infusion was fol- 
lowed by an arterial pressure rise but no increase of 
cardiac output. 


The Influence of Advanced Congestive Heart Fail- 
ure on Pulsus Alternans. Joseph M. Ryan, James 
F. Schieve, Hugh B. Hull and Beryl M. Oser. 
Ohio State University, Columbus. 

Recent observations indicate that, once estab- 
lished, pulsus alternans may be profoundly in- 
fluenced by changes in the venous return to the 
heart. Increasing this return appears to diminish, 
while decreasing it tends to exaggerate alternation. 

We have observed 12 patients with pulsus 
alternans during the past 2 years. Three showed 
virtual disappearance of their alternans with severe 
congestive heart failure. One of these 3 was in in- 
tractable failure and never demonstrated a return 
of his alternans, even after prolonged motionless 
standing. The remaining 2 showed a reappearance of 
their alternans as they responded satisfactorily to 
treatment. The remaining 9 were never in advanced 
congestive failure, and have shown persistent pulsus 
alternans. All 9 were being treated in the usual 
manner for cardiac failure at the time of the ob- 
servations. 

It is suggested that with severe congestive heart 
failure the ventricular filling pressure has increased 
to the extent that the diastolic stretch of the left 
ventricle becomes more equal from cycle te cycle. 
The resulting ventricular responses are more uni- 
form, and thus alternation diminis} This situation 
is somewhat similar to that founc en pulsus alter- 
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nans is decreased with the increased venous return 
of exercise, passive leg raising or infusions. 

Pulsus alternans usually indicates myocardial 
insufficiency, and is therefore of clinical value. These 
observations would seem to indicate that, in ad- 
dition, the disappearance of this phenomenon in the 
face of progressive congestive failure may also be of 
clinical importance. They further suggest that pulsus 
alternans might be more easily detected not only 
when the patient is upright but also as he responds 
to treatment for congestive failure. 


Serum Cholesterol in Congestive Heart Failure. 
John K. Meinert and William H. Beierwaltes. 
Ann Arbor. 

Serum cholesterol levels were determined in 18 
patients while they suffered from overt congestive 
cardiac failure, and again after an average period of 
active diuretic therapy of 11 days. The average loss 
of weight during this period was 15 pounds. Fifteen 
of the 18 patients showed a rise in the serum cho- 
lesterol, averaging 32 mg. %. Three patients 
showed a decrease in serum cholesterol. Two of the 
3 were severely ill diabetics. The third person was 
obese, on a 1000 caloric reduction diet and showed 
20% retention of bromsulfalein at 45 minutes. The 
serum cholesterol level rose from initial values as 
low as 82 mg. % and as high as 460 mg. %. 

It is concluded that serum cholesterol may give 
false evidence of hyperthyroidism when it is used 
as a test of thyroid function in suspected hyper- 
thyroid heart disease with congestive cardiac failure. 
The mechanism for this apparent decrease in total 
serum cholesterol level in congestive cardiac failure 
is not known. 


Coronary Blood Flow, Left Ventricular Work, and 
Left Ventricular Oxygen Consumption in Compen- 
sated Mitral Stenosis. John H. Huston, George G. 
Rowe, Arvin B. Weinstein and Charles W. Crump- 
ton. The Cardiovascular Research Laboratory and 
Department of Medicine, University Hospitals 
and University of Wisconsin Medical School, 
Madison. 

The hemodynamic effects of mitral stenosis and 
associated pulmonary arterial hypertension upon 
right ventricular work have been established. It is 
the purpose of this report to compare coronary blood 
flow (CBF), cardiac index, left ventricular work and 
left ventricular oxygen extraction and consumption 
in 6 compensated mitral stenosis patients with ele- 
vated mean pulmonary artery and “wedge” pres- 
sures with 7 determinations performed in normo- 
tensive subjects with normal hearts. CBF was 
measured by coronary sinus catheterization and the 
nitrous oxide application of the Fick principle. In 6 
patients with compensated mitral stenosis there was 
a significant reduction in CBF (21%), CI (22%), 
and MABP (i. ~ when compared with the mean 


average normal cé4rol values. Calculated LV work 


was significantly decreased (4.9 Kg.M./min.) when 
compared with the mean average of 8.4 Kg.M./min. 
for the normals. Calculated TPR was the same for 
both groups. 

LV myocardial oxygen consumption in mitral 
stenosis was not statistically different from the 
normals. LV myocardial oxygen extraction was 13.3 
vol. % in compensated mitral stenosis and 13.2 vol. 
% in the control group. This metabolic pattern for 
the left ventricle appears to differ from the general 
body tissue metabolic pattern where a 12% increase 
in general body tissue oxygen extraction was ob- 
served. The unchanged LV myocardial oxygen ex- 
traction in the face of a reduction in LV work 
resulted in a decrease in the calculated index of 
efficiency. 

These results are of interest in that the per- 
centage reduction in coronary blood flow and cardiac 
index was comparable in 6 patients with compen- 
sated mitral stenosis. The decrease in CBF differs 
from Bing’s report of a normal CBF in decompen- 
sated mitral insufficiency and mitral stenosis pa- 
tients. The reasons for these observations are not 
established. It may be postulated that our results 
could be influenced by incomplete filling of the left 
ventricle and/or a redistribution of circulating blood 
volume. 


A Physiologic Study of the Aorto-Coronary Sinus 
Graft Operation (Beck) for Angina Pectoris. T. 
William Moir, Walter H. Pritchard and Scott 
R. Inkley. Department of Medicine, Western Re- 
serve University, School of Medicine, Cleveland. 
(Aided by a grant from the Cleveland Area Heart 
Society.) 

Study of cardiac output, blood volume, venous 
pressure and circulation time was done in 28 pa- 
tients before, and in 36 patients after the aorto- 
coronary sinus graft operation. All patients had 
severe coronary artery disease. 

Preoperatively, mean hemodynamic values 
were within normal range: cardiac output 5.2 
L./min., index 2.86 L./M.?/min.; blood volume 
5100 cc., 70.3 cc./Kg.; cardiac work 341 Kg.M./hr.; 
venous pressure 112 mm. saline; and circulation time 
15.5 seconds. There was no difference between pa- 
tients with proved myocardial infarction and those 
with angina alone. 

In patients with thrombosed grafts in whom 
subsequent pericardial abrasion was performed no 
significant deviation from the preoperative hemo- 
dynamic values was found. In patients whose graft 
remained patent, findings of varying degrees of in- 
creased cardiac output and work, blood volume, 
venous pressure and circulation time indicated that 
an increased cardiac load had been imposed by the 
A-V fistula effect. These changes are similar to those 
described in peripheral A-V shunts with increased 
cardiac output and work caused by an augmented 
stroke volume. 


The inability of the heart, in some cases, to 
withstand this stress appeared to be related more to 
the individual myocardial reserve than to the volume 
of the shunt flow measured by cardiac catheter- 
ization. 


An Electrokymographic Study of the Left Atrium in 
Mitral Valve Lesions. O. M. Haring and A. A. 
Luisada. Division of Cardiology, The Chicago 
Medical School, Chicago. 

Eighty-one cases of mitral valve lesions were 
studied. Fifteen of them were operated on, and com- 
parison was made between the tracings obtained 
before and after surgery and between the graphic 
data and the findings of the surgeon. Two patients 
died and comparison was made with the autopsy 
findings. 

Electrokymograms of the left atrium in mitral 
patients were studied in the last 6 years by several 
groups. One pattern, that of a systolic plateau, was 
considered typical of mitral regurgitation even in 
the absence of a systolic murmur. However, this 
diagnosis was not always confirmed by the surgeon. 

A new study was made and special attention 
devoted to the time of onset and the end of the 
plateau. Moreover, calibration of the waves was 
attempted. 

A plateau pattern was found in all cases. A 
late plateau was considered evidence of predominant 
stenosis, and this was confirmed in 91% of the cases 
by surgery. An early plateau was considered evidence 
of predominant insufficiency, and this was confirmed 
in 80% of the cases by surgery or autopsy. 

The accuracy of the findings by the surgeon is 
considered. 


Discrepancies of the Einthoven Equilateral Triangle 
Hypothesis due to the Eccentric Position of the 
Heart. J. Marion Bryant and Franklin D. Johns- 
ton. Department of Medicine, New York Uni- 
versity-Bellevue Medical Center, New York City. 

In 1949, Wilson, Bryant and Johnston reported 
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observations bearing on the influence of the location 
of the heart in the body on the electrocardiogram. 
Further theoretic aspects of that study were pre- 
sented by Wilson and Bayley in 1950. The purpose 
of this presentation is to report subsequent findings 
relative to this problem. 

Studies of electric fields, artificially induced in 
normal human subjects, and experiments with 
models have been carried out. An isopotential point 
(electric center) was located on the frontal plane of 
the electroanatomic triangle at the intersection of 
the isopotential lines of the conventional lead limbs. 
Electric fields, induced at this electric center, 
analyzed by the Burger and the Einthoven triangle 
methods, show close agreement between the direc- 
tions of the input axis and the Einthoven manifest 
axis. Also, changes in direction of input at this site 
cause relatively little variation in magnitude of the 
Einthoven manifest axis. 

Analysis of fields produced with inputs at sites 
other than the electric center show discrepancies 
between the directions of input and manifest axes. 
Also, changing the input direction at these eccentric 
sites produces pronounced variations in magnitude 
of the manifest axis. These findings are conveniently 
illustrated with simple vectorcardiograph-like dia- 
grams and Burger triangles. 

Model experiments gave results practically 
identical to those with human subjects. The anterior 
and posterior isopotential points in the model, and 
perhaps in the body, indicate poles of a sagittal iso- 
potential axis. Identification of this axis suggests a 
new electrode site, in conjunction with the 3 conven- 
tional limh electrodes, to represent a more uniform 
electric tethrahedron than when the site of Vp is 
employed. 

Other factors equal, only when input electrodes 
straddle the sagittal electric axis is Einthoven’s 
hypothesis strictly valid. Surprisingly, this observa- 
tion holds, despite changes in shape __ the electro- 
anatomic triangle and the structure _ ntaining the 
triangle. 


COLLAGEN DISEASES—ALLERGY 


The Effect of Exchangeable Sodium Content and 
Body Weight of Prolonged ACTH Therapy in 
Rheumatic Fever. Jerry K. Aikawa. University of 
Colorado Medical Center, Denver. 

The development of Cushing’s syndrome during 
prolonged therapeutic administration of ACTH has 
usually been attributed primarily to the retention 
and redistribution of water and electrolytes, Ob- 
servations on rheumatic children and adolescents 
being treated with ACTHAR-Gel suggest that this 
explanation may not be entirely satisfactory. 

Serial determinations of body weight and ex- 
changeable sodium content (Na-e) by the radio- 


isotope dilution technic were made in 11 subjects 
with acute rheumatic manifestations who were 
treated with ACTH ina dosage of 2.0 to 5.7 units/Kg. 
for 34 to over 90 days. All but 1 developed the typi- 
cal clinical signs of Cushing’s syndrome. No con- 
sistent relationship was observed between therapy 
and its effects on the underlying rheumatic process. 
Nine of the 11 showed at least a 10% increase 
in body weight, which was out of proportion to the 
changes in Na-e. An unexplained weight increase of 
at least 20% was observed in 8 subjects. The maxi- 
mum increase was 65%, 61 of which could not be 
explained on the basis of the sodium changes. The 
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increase in body weight was progressive and related 
to the dosage and the duration of therapy. 

An increase in Na-e amounting to 10% of the 
base line value was obtained in 3 subjects during the 
first month of treatment. In all 3 instances subse- 
quent values were equal to or lower than the base 
line measurements. A significant reduction in Na-e 
occurred in three subjects while on ACTH and while 
the body weight was increasing. 

The results show that prolonged therapy of 
rheumatic children with large doses of ACTH 
results in marked weight gain out of proportion to 
the changes in Na-e, suggesting that an excessive 
deposition of body fat is induced. 


Serial Kidney Biopsy Studies in Patients with Lupus 
Erythematosus Disseminatus. Conrad L. Pirani, 
Robert M. Kerk and Robert C. Muehreke. Depart- 
ments of Medicine and Pathology, College of 
Medicine, University of Illinois and the Research 
and Educational Hospital, Chicago. 

Serial biopsies were obtained from the kidneys 
of 14 patients in which the clinical and laboratory 
diagnosis of lupus erythematosus disseminatus 
(LED) had been established. The biopsy procedure 
involved the use of Franklin’s modified Vim-Silver- 
man needle with the patient in a prone position. The 
biopsy material, consisting of a cylinder of tissue 
measuring 1-1.5 cm. in length and 0.2-0.3 mm. in 
width, was studied by various histologic and histo- 
chemical technics. 

In these patients the glomeruli varied from 
focal to diffuse glomerulitis, “wire-loop” lesion and 
changes entirely characteristic for subacute glomer- 
ulonephritis. Repeat biopsies indicate that in LED 
the initial lesions are those of a glomerulitis charac- 
terized by focal areas of hypercellularity which at 
times may become diffuse or may be accompanied 
by thickening of basal membrane and apparent oc- 
clusion of capillary loops. “Wire-looping” was ob- 
served only in 1 instance. This patient died about 3 
months after biopsy. Sections of the kidneys dis- 
closed characteristic changes of subacute glomerulo- 
nephritis with typical epithelial crescents. 

In our series of 14 cases, 6 patients had focal or 
diffuse glomerulitis. One patient had “‘wire-loops,” 
3 patients had subacute glomerulonephritis and 
4 patients had normal kidneys. 

From our serial biopsy studies in LED it seems 


evident that glomerulonephritis may follow either 
glomerulitis or “‘wire-loop” lesions and can be con- 
sidered a late stage of renal involvement in LED. 


Studies on Coprecipitation of Atopic Reagin. Ken- 
neth P. Mathews and John C. Claudatus. Mont- 
gomery Allergy Research Laboratory, Department 
of Internal Medicine, University of Michigan 
Medical School, Ann Arbor. 

Studies on the important problem of chemical 
identification of the active substances involved in 
atopic antigen-antibody reactions would be greatly 
facilitated if a method could be devised to study 
such reactions quantitatively in vitro. Although 
atopic reagin characteristically is nonprecipitating, 
it is known that certain nonprecipitating antibodies 
will add to the precipitate formed by the homologous 
antigen and precipitating antibody. Utilizing this 
principle of coprecipitation, Miller and Campbell 
have reported substantial increments in precipi- 
table N when chicken egg albumin (Ea)-rabbit 
anti-Ea precipitin reactions were carried out in the 
presence of human serum from each of 7 patients 
clinically sensitive to egg. Verification of this work 
is desirable, as well as exclusion of the possibility 
that the coprecipitating substance is complement 
rather than reagin. 

Control precipitin curves were established by 
the addition of increasing amounts of 5 times re- 
crystallized Ea to a series of tubes containing a fixed 
amount of rabbit anti-Ea serum prepared by re- 
peated intravenous injections of alum-precipitated 
5 times recrystallized chicken Ea. In parallel with 
this, to the same quantities of antisera were added 
similar amounts of Ea previously mixed and in- 
cubated with human reaginic serum obtained from 
7 patients with clinical egg allergy, positive direct 
skin tests and positive passive transfer tests. All 
tubes were adjusted to constant volume and in- 
cubated under sterile conditions for 1 hour at 37°C. 
and 7 days at 0°C., the precipitates being analyzed 
for N by the micro-Kjeldahl method. Control 
studies with normal human serum and atopic non-Ea 
sensitive human serum were carried out. Tests also 
were run using varying amounts of reagin, heated 
reaginic serum, rabbit antisera prepared by different 
methods and decomplemented reaginic sera. 

No evidence of significant specific coprecipita- 
tion of reagin was found by the technics used. 


ENDOCRINES AND METABOLISM 


Renal Functional Status in Patients with Acro- 
megaly. Ben G. Heller, Ralph E. Smith and 
Robert I. Lubin. Department of Medicine, U. 8. 
Veterans Hospital and University of Minnesota, 
Minneapolis. 

That the kidneys frequently participate in the 


visceromegaly which forms an integral part of clini- 
cal acromegaly has long been appreciated. In addi- 
tion, the renotrophic action of anterior pituitary 
extracts has been documented in certain animals. 
Renal functional changes associated with 
anterior pituitary extract administration to dogs 
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have been detailed and somatotrophin has been 
indicted as the responsible factor. These functional 
changes include doubling of PAH clearance and 
marked increases in inulin clearance and TmPAH 
after 10 to 14 days of growth hormone administra- 
tion. Data concerning the renal functional status of 
patients with uncomplicated clinical acromegaly 
have not been published, and this study is an effort 
to define this group functionally. 

Studies utilizing the clearance and saturation 
methods devised by Smith, Goldring, Chassis and 
co-workers were conducted on 5 male patients with 
clinically apparent acromegaly. The effective renal 
plasma flow and maximal tubular excretory capacity 
were measured by the use of para-aminohippurate, 
and the glomerular filtration rate was measured by 
the clearance of inulin. Considerable difficulty in 
obtaining adequate tubular saturation, as indicated 
by the load/Tpan ratio, was encountered in spite of 
an increase in both the priming dose and sustaining 
dose of PAH, the latter to 400 mg./minute. 

The studied group is, as compared with normal 
controls, characterized by augmented RPFs with 
correspondingly greater increases in GFRs leading 
to high filtration fractions and, in addition, abnor- 
mally high tubular excretory capacities. 


Polydipsia as a Mechanism for the Production of 
Cortisone “Diuresis.” Samuel H. Stribling and 
Charles L. Spurr. V. A. Hospital and the Depart- 
ment of Medicine of Baylor University College of 
Medicine, Houston. 

Studies were done on a patient with anterior 
and posterior pituitary hypofunction. On a constant 
1.9 Gm. sodium diet, 100 mg. cortisone a day was 
given for 5 days. Intake and output almost doubled 
in 12 hours and tripled in 4 days. Serum sodium was 
markedly increased in 12 hours, then returned to 
control values. 

Twelve hours of fluid deprivation produced no 
distress; urine flow dropped from 6.5 cc./min. to 1.0 
cc./min.; concentration rose to 422 mOsm./L. 
(freezing point determinations). Corresponding 
figures pre-treatment were 2.8-1.0 cc. with a rise to 
464 mOsm./L. Polydipsia, not polyuria, appeared 
prim:iry, as in prolonged DOCA or cortisone admin- 
istration in many experimental animals. 

The rapid onset and initial polyuria exceeding 
intake suggested renal factors. Diuresis could not be 
correlated with daily endogenous creatinine clear- 
ance or GFR;, and GFRer by standard technic, 
although renal plasma and blood flow increased 
markedly. Intravenous Hydrocortone caused a 
slight increase in GFR;, but a very large increase 
in urine flow. 

Urinary ADH assays showed no decrease in the 
smal] amount of ADH-like material present. There 
was increased sensitivity to Pitressin. 

Total solute excretion rose slightly, but not in 
proportion to the rise in urine output. The increase 


occurring was attributed to increased urea output. 
Urine sodium decreased. 

It is concluded that decreased tubular water re- 
absorption and increased salt retention stimulated 
thirst with resulting water diuresis. This depended 
on an adequate thirst mechanism and probably on 
the particular type of brain damage. 


The Effect of Thyrotropin and Desiccated Thyroid 
on Hypothyroidism with Goiter. Richard P. Levy, 
Luther W. Kelly, Jr.and William M. Jefferies. 
School of Medicine, Western Reserve University, 
Cleveland, Ohio. 

There has been increasing recognition of the 
apparent paradox of hypothyroidism with con- 
comitant thyroid overactivity and goiter formation. 
Although less than 30 cases have been reported, 7 
such patients have been encountered at this institu- 
tion within 2 years. In addition to customary tests 
of thyroid function, the response to thyrotropin and 
to administration of desiccated thyroid has been 
evaluated. 

With one exception the patients were children, 
and the severity of the hypothyroidism varied con- 
siderably. There was no history of previous ingestion 
of antithyroid drugs or goitrogens. Although the 
patients were not related, one had a goitrous sister 
and another an infant sibling with hypothyroidism. 

In the 4 cases tested prior to thyroid therapy, 
I'31 uptake was elevated and did not respond to 
exogenous thyrotropin. The PBI was low in 2, 
elevated in 1, and normal in the other, the last being 
the only instance in which this index responded to 
thyrotropin. Iodide administration to the child with 
the elevated PBI was associated with further en- 
largement of the goiter without improvement of the 
hypothyroidism. Desiccated thyroid therapy had 
the following effects: decrease in goiter size, change 
in PBI towards normal regardless of its initial level, 
and decline in I'*! uptake. As the uptake and PBI 
became more normal, responsiveness to thyrotropin 
administration developed. It is evident that the 
presence of goiter, elevated I'*' uptake and elevated 
PBI are not necessarily indicative of hyperthy- 
roidism. 

These studies provide further evidence that 
this syndrome is a manifestation of an intrinsic de- 
fect in the ability of the thyroid gland to synthesize 
thyroid hormone properly. This defect may occur 
either before or after the incorporation of iodine 
into the hormone molecule, and it may be relative 
rather than absolute. The number of cases observed 
suggests that this disorder may be more common 
than has been previously thought. 


The Effect of 3,5,3’-l-Triiodothyronine and Thy- 
roxine on Renal Function. John W. Stover, Ralph 
V. Ford and Charles L. Spurr. V. A. Hopsital and 
the Department of Medicine of Baylor Uni- 
versity College of Medicine, Houston. 
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To evaluate the comparative effect of triiodo- 
thyronine and thyroxine on renal functions, 16 
studies have been made after triiodothyronine and 
4 studies after thyroxine administered orally. 

Renal function was studied differentially, 
glomerular filtration rate (GFR) by inulin and 
creatinine clearances, renal plasma flow (RPF) by 
PAH clearance, and tubular excretory maximum 
(TmPAH). Control studies were obtained initially, 
and repeat studies after drug administration were 
expressed as a per cent of the control study on each 
individual patient. Basal metabolic rates were done 
concurrently. 

After administration of triiodothyronine in 
doses varying from 300 to 1200 ug. there was no sig- 
nificant change: GFR (97% of control), RPF (107% 
of control), TmPAH (103% of control), and BMR 
(—2 to 0). After thyroxine (6 to 24 mg.) there was 
an increase in GFR (110% of control), RPF (134% 
of control), TmPAH (116% of control), and BMR 
(—10 to plus 8). The GFR/TmPAH ratio (103% of 
control) indicates no selective enzymatic accelera- 
tion but rather an over-all metabolic increase. Two 
studies were done after 300 ug. of triiodothyronine, 
2 after 600 ug., 7 after 800 ug., 1 after 900 ug., and 
3 after 1200 wg. There was no dosage-response re- 
lationship. 

It is of interest that one-half of the triiodo- 
thyronine studies were done 1 hour after completion 
of the dose, and these showed an increase in RPF to 
112% of control while TmPAH and GFR showed no 
significant change. The other one-half of the triiodo- 
thyronine studies were done more than 24 hours 
(and less than 48 hours) after the last dose, and in 
these cases the TmPAH was increased to 107% of 
the control value, while GFR and RPF showed no 
significant change. 

In view of the absence of a similar effect to that 
found with thyroxine, the identity of the triiodo- 
thyronine compound is being re-examined. 


The Serum Lipid Pattern in Hypothyroidism, Hyper- 
thyroidism and Coronary Artery Diseases. 
Richard J. Jones, Howard Corbus and Louis M. 
Cohen. University of Chicago and Boston Veterans 
Administration Hospital. 

Sera from 17 patients with definite hypo- 
thyroidism were compared with the sera of 25 
patients with hyperthyroidism, and 17 patients 
with coronary artery disease or essential familial 
hypocholesteremic xanthomatosis matched with the 
myxedema group as to sex, serum cholesterol and 
age. Each serum was analyzed chemically for total 
lipid, cholesterol and phospholipid, and analyzed 
physically by the heavy density ultracentrifugal 
technic of Lewis and Page. There was a significant 
increase in all lipid fractions (except for the alpha 
lipoprotein) in myxedema as compared to hyper- 
thyroidism. The mean beta lipoprotein was in- 


creased almost 3-fold, and the chemical fractions 
2-fold of that seen in hyperthyroidism. 

The lipid pattern in myxedema was found to be 
almost identical to that in the matched group with 
coronary artery disease and comparable hyper- 
lipemia. The one exception was a smaller beta lipo- 
protein concentration for a given level of serum 
cholesterol in the myxedema group. This supplies 
further evidence to suggest a different mechanism 
in the development of hyperlipemia in myxedema, 
and in atherosclerosis. 


The Effect of Various Disease States on the Intra- 
venous Glucose Tolerance Test and the Glucose 
Insulin Tolerance Test. Jester J. Waller, Samuel 
H. Stribling and Charles L. Spurr. V. A. Hospital 
and the Department of Medicine, Baylor Uni- 
versity College of Medicine, Houston. 

Determinations of the rate of disappearance of 
glucose from the blood after intravenous administra- 
tion, using the glucose tolerance test (GTT) and 
glucose insulin tolerance test (GITT) have been 
made in normal individuals and patients with meta- 
bolic and endocrine disorders, both organic and 
iatrogenic, using adrenal steroids. The rates of dis- 
appearance are determined according to principles 
previously established, applying the first order 
reaction velocity equation to the disappearance of 
injected glucose from the blood. 

Glucose was given intravenously, 25 Gm. over 
a 3-minute period, and sampling done for 1 hour. 
Insulin 0.05 units/Kg. was used after the glucose 
injection in the GITT. Rates are expressed as 
mg.%/min. 

The following summarizes most of our data: the 
range of normal GTT (21 patients) is 1.9-3.3 
mg.%/min. and GITT is 4.6-7.3 mg.%/min.; mild 
diabetics (5 patients), 1.2-1.6 and 3.2-6.6; severe 
diabetics (10 patients), 0.7—1.1 and 1.5-6.9; cirrhosis 
(9 patients), 0.8-1.8 and 2.8-5.3; hypopituitarism 
(7 patients), 1.7-5.1 and 2.7-6.8. During long term 
ACTH and cortisone therapy (15 patients) the 
range is 0.8-2.4 and 1.7-6.0; while for short term 
ACTH therapy (7 patients) prior to administration 
GTT is 1.9-3.5, and during treatment 1.2-2.7. P 
values for this data are < .01. 

The disappearance rate of glucose in normal 
individuals is constant and reproducible and there 
are statistically significant changes characteristic of 
various disease states. Interpretation by this method 
allows more accurate differentiation between nor- 
mal and borderline states of glucose utilization, and 
permits evaluation of results by a single numeric 
expression. 

Using the GITT and the absolute change in rate 
between the GTT and GITT, the degree of re- 
sponsiveness of the glucose utilization mechanism 
to insulin is established. This degree of responsive- 
ness does not necessarily correspond to the patient’s 
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hypoglycemic responsiveness, which involves other 
compensatory mechanisms. 


A Comparison of the Metabolic Effects of a Single 
Intravenous Infusion of Hydrocortisone with Its 
Plasma Levels. Luther W. Kelly, Jr., Richard P. 
Levy, Katherine L. Sydnor and William McK. 
Jefferies. Departments of Medicine and Physi- 
ology, Western Reserve University School of 
Medicine, Cleveland. 

Recent studies with C1*-labelled hydrocortisone 
in humans have demonstrated a rapid turnover, its 
biologic half-life being only a few hours. A study 
was therefore undertaken to correlate the metabolic 
effects of a single injection of hydrocortisone with its 
disappearance from the bloodstream. 100 mg. of 
this steroid were infused intravenously within 30 
minutes into a normal adult male and one with 
Addison’s disease, the latter being studied while on 
maintenance hydrocortisone therapy and again 48 
hours after its withdrawal. Blood levels of free 
hydrocortisone were determined by the method of 
Sweat, and free and conjugated 17-hydroxycorticos- 
teroids in the urine by the method of Sandberg et al. 

In all experiments maximum blood steroid levels 
were reached at the completion of the infusion, with 
a rapid fall to normal levels by the 8th hour. In the 
Addisonian further falls to subnormal levels oc- 
curred, reaching the lowest values by the 24th hour 
in both instances. Urinary steroid excretion was 
similar in all experiments, totalling approximately 
30% of the dose, the majority being excreted within 
8 hours in a conjugated form. 

Outstanding metabolic effects included: (1) a 
depression of circulating eosinophiles for at least 8 
hours; (2) increased potassium excretion which was 
complete by the 4th hour; (3) sodium retention, 
which was not evident until after the 4th hour, but 
lasted through the first 24 hours; (4) relative loss of 
nitrogen, water, and creatinine in the first 4 hours. 
Electrolyte changes could not be explained by 
changes in water excretion or creatinine clearance. 
In general, the most striking changes occurred in the 
Addisonian when off therapy, but differences were 
quantitative rather than qualitative. 

It is evident that some of the metabolic effects 
of hydrocortisone are complete before the blood 
steroid levels return to normal, whereas others 
persist beyond this time. 


Tissue Binding of Hydrocortisone. Marvin E. 
Levin and William H. Daughaday. Department 
of Internal Medicine, Washington University 
School of Medicine, St. Louis. 

Hydrocortisone when administered intrave- 
nously into rats disappears more rapidly than can 
be accounted for by simple diffusion into various 
compartments of body water. After 15 minutes only 
2% of a given dose remains within the blood. The 


factors which might contribute to this rapid rate 
of disappearance have been studied. 

In vitro experiments were carried out in which 
rat tissue slices were incubated with hydrocortisone. 
The amount of hydrocortisone which remained in 
the incubation medium was compared with that 
which could be recovered when the tissue slices 
were included in a vigorous extraction procedure. 
Evidence was obtained that steroid (Porter-Silber 
reactive material) left the media to combine with 
the tissue slices. Binding could also be demonstrated 
when tissue slices were removed from the media at 
the end of incubation and were washed repeatedly 
with cold buffer free of steroid. 

Hydrocortisone combines rapidly with tissues. 
Rat liver slices incubated for tive minutes in a media 
containing 167 yg. of hydrocortisone per ml. bound 
0.2 wg. of steroid per mg. of tissue, at which time 
little chemical degradation of hydrocortisone had 
taken place. The amount of bound steroid remained 
relatively constant for incubation periods as long 
as 3 hours. 

Hydrocortisone binding by liver slices was pro- 
portional to its concentration in the media. The 
combination of steroid with tissue occurred at 0°. 
At this temperature the abi’ :y to degrade hydro- 
cortisone was markedly inhibited. The affinity for 
hydrocortisone of various rat tissue slices was found 
to be: liver-diaphragm-kidney-spleen-fat. The de- 
gree of binding was not correlated with the ability 
of the tissue to degrade hydrocortisone. 

It is suggested that hydrocortisone combines 
with tissues by a rapid nonenzymatic mechanism 
which precedes degradation. The affinity of tissues 
for hydrocortisone may contribute to the rapid dis- 
appearance of steroid from the blood, and may be 
of general physiologic significance. 


The Effects of Progesterone on Human Ovulation. 
Irving Rothchild. Department of Obstetrics and 
Gynecology, Ohio State University, Columbus. 

A study has been made of the effects of a single 
dose of progesterone on the menstrual cycles of 30 
feeble-minded but otherwise physiologically normal 
young women. 502 cycles were observed: in 412, no 
treatment of any kind was given; in 90, progesterone 
was given before the midcycle rise in body tempera- 
ture, in doses of 10.0, 25.0, 50.0, or 100.0 mg., by 
the intramuscular route, but in a few cases, by the 
intravenous route. Body temperatures and the time 
of onset and cessation of uterine bleeding were re- 
corded daily for each subject. 

The effects and their incidences in the progest- 
erone treated cycles were: intermenstrual bleeding, 
40%; delay in, absence of, or advancement in the 
time of body temperature rise: 19%, 17%, and 11%, 
respectively. Intermenstrual bleeding occurred most 
frequently as a sole effect (47% of such affected 
cycles), next most frequently (36% of such cycles) 
in association with delays in, and least frequently 
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(17% of such cycles) in association with absences of 
the body temperature rise. Advanced body tempera- 
ture rises always occurred alone. The combined spon- 
taneous incidence of all such effects in the control 
cycles was 14%. 

Intermenstrual bleeding combined with delayed 
or absent body temperature rises increased from 
17% to 85% between the 10.0 and 100.0 mg. 
progesterone doses, while the incidence of advanced 
body temperature rises fell from 11% to 4% over 
the same dose range. Intermenstrual bleeding alone, 
or combined with other effects, tended to be more 
frequent after progesterone administration in the 
first, as compared with the second quarter of the 
cycle, while the reverse was true for absent, or ad- 
vanced body temperature rises alone. 


Studies on the Effect of Heparin on the Distribution 
of Carbon'!-Labelled Soy Bean Oil Emulsion. 
Gerald H. Becker, Theodore W. Rall and Morton 
I. Grossman. Medical Nutrition Laboratory, Fitz- 
simons Army Hospital, Denver. 

Considerable work has been done in attempts 
to determine the mechanism of action by which 
heparin decreases the turbidity of lipemic blood. 
Heparin also acceleraves the removal of fat from 
the blood, however little information is available 
on the ultimate fate of this fat. The present study 
was undertaken to determine the pattern of distribu- 
tion of this lipid cleared under the influence of 
heparin. 

Carbon!*-labelled soy bean oil which had been 


obtained by plant biosynthesis was prepared as a 
2.5% emulsion in 5% glucose in water, and was 
given intravenously to 6 rats in doses of 1 Gm./Kg. 
of body weight. Three of the animals, 15 minutes 
prior to the experiment, were given 10 mg./Kg. of 
heparin intravenously. The experiments were carried 
out in pairs so that in each experiment the same 
batch of freshly prepared emulsion was used for both 
the control and heparinized animals. Following a 
30-minute period of COs: collection, viviperfusion 
was carried out through the abdominal aorta, 
using a 20% suspension of washed red cells in 6% 
dextran, followed by Locke’s solution. Samples of 
organs and fat tissues were analyzed for total lipid 
by the Mojonnier technic, appropriate amounts of 
which were then converted to BaCO; by dry micro- 
combustion. Carbon activity was assayed by 
counting each sample of solid BaCO; at infinite 
thickness in a windowless gas flow counter. 

Under the influence of heparin 63 to 91% of 
C™ activity was removed from the blood in the 
50 minute observation period as compared to 8 to 
17% in the control. Carbon" lipid recovered from 
the spleen was considerably decreased, while 
skeletal muscle, skin and intestine demonstrated 
large increases in fixation. Two to 5-fold increases 
in C' recovered from respiratory CO2 was observed 
in 4 of the 5 experiments reported. 

The results indicate that heparin: (1) accelerates 
the removal of fat from the blood, (2) accentuates 
the rather diffuse pattern of tissue distribution seen 
in the controls and (8) promotes more rapid oxida- 
tion of the infused fat. 


KIDNEY AND URINARY TRACT 


Biochemical Changes in Uremia Treated with the 
Artificial Kidney. Ivan J. Mader and Lloyd T. 
Iseri. Department of Medicine, Wayne Uni- 
versity College of Medicine and City of Detroit 
Receiving Hospital, Detroit. 

The blood chemistry changes which occurred 
during hemodialysis with the Kolff-type artificial 
kidney have been measured in 19 patients with 
severe uremia. There were 10 acute and 9 chronic 
terminal uremia cases. All patients were dialyzed 
against a bath solution whose composition approxi- 
mated that of a normal plasma ultrafiltrate. Dialysis 
was carried out for 4 or 6 hours, the bath being 
changed every 2 hours. 

The average blood urea nitrogen fell from 189 
mg. % at the beginning of dialysis to 68 mg. % at 
the end. The amount of urea nitrogen removed from 
the body ranged from 20 to 72 Gm. (average 45 Gm.). 
The average urea clearance was 131 cc. per minute. 
The plasma potassium concentration was rapidly 
lowered from toxic ranges to normal values. From 
40 to 120 mEq. of potassium were removed by 


dialysis in those cases in which this determination 
was made. Dramatic electrocardiographic changes 
have been observed in patients with severe hyper- 
kalemia. Hyponatremia and hypochloremia were 
rapidly corrected and, conversely, hyperosmolarity 
was corrected. The average total inorganic serum 
phosphorus was 12.5 mg. % before dialysis and 6.2 
mg. % at the end. Low blood calcium, plasma car- 
bon dioxide content, and blood pH values were 
increased to normal. 

With the removal of retained metabolic nitroge- 
nous products, correction of acidosis and restoration 
of the plasma electrolyte pattern, marked symptoma- 
tic improvement often occurred. This was evidenced 
by increased strength, improved mental responsive- 
ness and the disappearance of nausea and vomiting. 


The Effect of ACTH on Ammonia Production in the 
Nephrotic Syndrome. G. H. Heidorn. Metabolic 
Unit of the Montana Deaconess Hospital, Great 
Falls. 


Nine patients with the nephrotic syndrome re- 
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ceiving ACTH were studied in metabolic detail. 
Ammonia production by the renal tubular cells 
increased from 62 to 380% during ACTH therapy 
as compared to control values in 7 of these patients 
who had a good response to treatment. It is shown 
that this rise in ammonia production is primarily 
independent of sodium retention or sodium diuresis. 
The exact mechanism causing this increased am- 
monia excretion has not been established. A discus- 
sion of the known stimuli to ammonia production 
by the kidney is included. It is inferred from this 
discussion that the rise is most likely due to a direct 
action of ACTH or its hormonal associates on the 
tubular cells. Abnormal amino acid metabolism is 
known to occur in nephrosis. Also, ACTH is known 
to have definite effects on amino acid metabolism. 
The possible effect of these hormones on the gluta- 
mine-glutaminase mechanism of ammonia formation 
is discussed. 

Further studies including titratable acidity, 
urinary pH, adrenal cortical function, and the anti- 
diuretic peptides in the urine are projected. 


The Concept of Renal Qo,Tm: Application to the 
Study of Renal Disease. Archer P. Crosley, Jr., 


George G. Rowe, John H. Huston and Lee L. 
Schloesser. Department of Medicine and the 
Cardiovascular Research Laboratory, University 
of Wisconsin Medical School, Madison. 

Previous investigations of renal oxygen con- 
sumption (Qo,) (total renal blood flow x arterial- 
renal venous oxygen difference) have assumed a 
relationship between this factor and renal hemo- 
dynamic measurements, constituents of surface area, 
or an estimated renal weight. Since it seemed more 
reasonable to presume that oxygen utilization was 
related to the functional tubular mass, the latter 
was determined simultaneously as the tubular 
secretory capacity of PAH (Tmpan) in 5 normo- 
tensive subjects, 5 hypertensive patients, 5 patients 
with diabetic nephropathy, 2 patients with pyelo- 
nephritis and 1 labile diabetic individual without 
evidence of renal disease. 

The results indicate that the ratio Qo,/Tm is 
not significantly different in normotensive and 
hypertensive patients. Individuals with diabetic 
nephropathy, however, showed an elevation of this 
factor. A comparison of the data between groups 
would suggest that such an enhancement may be 
related to an active intrarenal inflammatory process. 


LIVER AND BILIARY TRACT 


Biliary System Inflammation and Cholecystitis: A 
Study of 200 Liver Biopsies Done at the Time of 
Cholecystectomy. Paul B. Savory, John A. 
Shively, Pierre C. Talbert and Harold D. Caylor. 
Caylor-Nickel Clinic, Clinic Hospital, Bluffton, 
Indiana. 

A study was made of 200 wedge biopsies of the 
liver taken at the time of cholecystectomy. A concept 
is presented that acute or chronic gallbladder disease 
is a more generalized process of the biliary system 
than is usually accepted. The 200 cases chosen were 
taken from the biliary tract surgery done between 
1949 and 1954 in which it could be shown that in- 
flammatory gallbladder disease was present. To 
avoid operative trauma, etc., the biopsy was taken 
by sharp dissection at the beginning of the operation 
and at a considerable distance from the gallblad- 
der bed. 

32% of the specimens showed evidence of 
cholangitis. Chronic cellular infiltration of the portal 
triad structure, lymphocytes and plasma cells, was 
the most frequent manifestation of this change, 
being found in 19% of the biopsies. This infiltration 
was associated frequently with fibrosis of the triad 
in a varying degree. Fatty metamorphosis was found 
in 29% and had no correlation with other hepatic 
changes. Though artefacts were common (25.5% of 
the biopsies) they consisted primarily of hemorrhage 
of a varying degree. 

An attempt to associate impaired convalescence 


and hepatic lesions was made but difficult to evalu- 
ate. 27 cases, or 13.5%, were interpreted clinically as 
being retarded in convalescence due to hepatic dys- 
function. Of this group 48.1% had evidence of 
cholangitis and 62.2% had evidence of fatty change 
and/or cholangitis. 37% had normal livers histologi- 
cally. The authors are of the opinion that no con- 
clusions could be drawn from this part of the study. 


The Effect of Diamox, Cation Exchange Resins and 
Cortisone on the Ascites of Patients with Laen- 
nec’s Cirrhosis Studied by Means of Metabolic 
Balance Technics. John H. Davis, Jerrel W. Ben- 
son, Stanley Levey, Harvey Krieger and William E. 
Abbott. Department of Surgery, Western Reserve 
University, School of Medicine and the Uni- 
versity Hospitals of Cleveland, Cleveland. (Aided 
by grants from the National Institute of Health, 
USPHS; the Baxter Laboratories, Inc., Morton 
Grove, Ill. and the Elizabeth Severance Prentiss 
Foundation.) 

Recent experimental studies implicate an ab- 
normal retention of sodium as a contributing cause 
of ascites in patients with Laennec’s cirrhosis. Be- 
cause a number of these patients require surgical 
intervention for a variety of reasons, and because 
the presence of ascites diminishes their chance for 
successful convalescence, this investigation of the 
problem of sodium metabolism in patients with 
cirrhosis was undertaken. The patients were studied 
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on the Metabolic Division of the University Hos- 
pitals of Cleveland and complete balances for 
sodium, potassium, chloride, nitrogen and water 
were carried out. Adequate caloric intakes were 
provided (minimum 30 calories/Kg./day) while the 
sodium ingestion was held at 13 to 20 mEq. per day. 
After control periods on the low salt regime the 
effect of administering the following substances was 
observed: (1) different cation exchange resins, (a) 
Resodec, an ammonium exchange resin, (b) Carbo- 
Resin, a potassium exchange resin, (2) a carbonic 
anhydrase inhibitor (Diamox), and (3) orally ad- 
ministered cortisone given in an attempt to di- 
minish the production of endogenous ACTH and, in 
turn, the salt retaining corticoid (aldosterone). 

The cation exchange resins were found to be 
effective in preventing sodium retention when the 
sodium intake was restricted to 20 mEq. per day. 
A high blood level and mental confusion occurred 
in one patient who was receiving an ammonium ex- 
change resin. These symptoms were alleviated when 
the ammonium exchange resin was discontinued 
and a potassium exchange resin was substituted. The 
effectiveness of Diamox varied from essentially no 
response to a modest excretion of sodium and water, 
but as a rule it was not as effective as Mercuhydriu. 
Finally, exogenous cortisone increased the renal 
excretion of sodium and water. 


C'4.Acetate Utilization in Dietary Necrotic Liver 
Degeneration. Marvin Rosecan, Gerald P. Rod- 
nan, Sidney S. Chernick and Klaus Schwarz. 
National Institute of Arthritis and Metabolic 
Diseases, St. Louis and Bethesda, Maryland. 

Dietary necrotic liver degeneration can be in- 
duced in rats by feeding a ration containing Torula 
yeast as the sole source of protein. This diet is low 
in cystine, free of vitamin E, and deficient in Fac- 
tor 3. The deficiency is characterized by the sudden 
occurrence of fatal acute hepatic necrosis after an 
uneventful period of about 45 days. 

Histologically normal liver slices respire initially 
at normal rates in vitro, then respiration fails as in- 
cubation proceeds in the Warburg apparatus. 
Diaphragm and kidney from deficient rats do not 
behave in this manner. Supplementation of the 
Torula yeast diet with vitamin E prevented the 
development of necrotic liver degeneration, and the 
respiratory defect. The alteration in oxidative metab- 
olism was not produced by CCl, ethionine, 5% 
cystine supplementation, or high fat-low protein 
diets, which are known to induce hepatic changes. 
Three metabolic pathways of 2,C'*-acetate, keto- 
genesis, lipogenesis, and oxidation were studied in 
the livers of rats fed the Torula diet. 

Total blood ketones of rats fasted off the Torula 
diet were lower than those of similarly treated rats 
receiving vitamin E. Livers of rats fed Torula diet 
were characterized, in vitro, by progressive failure 
of utilization of acetate for lipogenesis, ketogenesis, 


and oxidation to CO,. These defects differ from 
those observed in fasting and diabetes in which 
the liver retains the capacity to oxidize acetate to 
CO, and to form ketones. 

Supplementation of the Torula diet with vita- 
min E or intraportal injection of an emulsion of vit- 
amin E (ten minutes before the experiment) restored 
respiration and C'*-acetate utilization to normal. 

Coenzyme A contents were not low in these 
deficient livers. It is suggested that in dietary ne- 
crotic liver degeneration the defect in acetate metab- 
olism is secondary to alterations in oxidative me- 
tabolism, and these biochemical defects precede 
frank necrosis. Vitamin E can prevent or correct 
these biochemical defects. 


Observations on the Source of Elevated Blood 
“Ammonia” Levels in Hepatic Disease. H. J. 
Zimmerman, R. J. Korn and H. G. Weinstein. 
V. A. Hospital and University of Illinois, Depart- 
ment of Medicine, Chicago. 

Elevation of the blood “ammonia” levels has 
been correlated with impending and established 
hepatic coma. Reports in the literature have sug- 
gested that the ammonia is released from foods by 
intestinal bacteria. Shunting of portal blood past 
the liver, rather than impaired parenchymal func- 
tion has been considered responsible for the eleva- 
tion observed in severe hepatic disease. 

Studies performed included observations of 
fasting ammonia levels in patients without hepatic 
disease, with hepatitis, cirrhosis, and in those with 
hepatic coma. The mean blood ammonia level was 
slightly higher in patients with cirrhosis than in 
those without hepatic disease, with considerable 
overlapping values. Patients with hepatic coma 
frequently, but not invariably, had elevated levels. 
Although patients with hepatitis usually showed 
levels in the normal range, in a few with severe 
disease the levels were distinctly elevated, return- 
ing to normal with convalescence. 

Tolerance to oral and intravenous ammonium 
chloride and to oral gelatin were also studied. A 
somewhat lesser tolerance for oral and i.v. am- 
monium chloride as shown by more prolonged blood 
level elevations was seen in patients with cirrhosis 
than in those without hepatic disease. The oral 
administration of gelatin was followed by a rise 
in blood NH; levels. Prior administration of aureo- 
mycin prevented this rise. 

These studies confirm the gastrointestinal 
source of much of the blood ammonia, and are 
consistent with the impaired conversion of ammonia 
to urea by the patient with liver disease, but suggest 
that shunting of portal blood past the liver is only 
one factor, and that impaired parenchymal hepatic 
function also plays a role. 


Reproducibility of Hepatocellular Plasma Clear- 
ance (Chsp) Values of Infused Bromsulfalein in 
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Normal Ambulatory Men and Women under 
Standard Conditions. Arthur W. Horsley, L. Dean 
Caraway, John W. Eckstein and James W. Cul- 
bertson. Cardiovascular Laboratory and Depart- 
ment of Internal Medicine, College of Medicine, 
State University of Iowa, Iowa City. (Aided by 
grants from the Humboldt and Monona County 
Tuberculosis and Health Associations) 

After delineation of the range of standardized 
hepatocellular plasma clearance rates of Bromsul- 
falein in normal subjects it appeared important to 
investigate the reproducibility of this sensitive 
test of liver function. 

Each subject received a constant intravenous 
infusion of Bromsulfalein (approximately 2.5 mg./ 
min./M.?) after a 100 mg. priming dose. Following 
20 minutes’ equilibration 5 venous blood samples 
were drawn through an indwelling needle at 10- 
minute intervals. Removal rate (R) was calculated 
from infusion rate (I) and change (AP) in plasma 


concentration (P). R = I + AP; Ci, = 5. Clear- 


ance value is the average of 4 observations, corrected 
to surface area 1.73 M.? 

Two experiments were conducted. In the first 
study of 16 subjects (10 men, 6 women) the test 
was repeated in each after 2-35 days. Group mean 
Cusp values were 540 + 123 and 524 + 115 ml./ 
min./1.73 M.*, correlation coefficient (r) = 0.50, 
p = <0.05. Standard error of the estimate (Sy) = 99 
ml./min./1.73 M.? The 17 subjects (9 men, 8 
women) in the second experiment were retested 
after 6-9 months. Group mean Cys, values were 
515 + 142 and 516 + 125 ml./min./1.73 M.?, 
r = 0.69, p = <0.01, Sy = 91 ml./min./1.73 M.? 

Consistent with the nature of this test and the 
recognized spontaneous variations in hepatic plasma 
flow rates, expected individual variations appeared 
in paired tests. Nevertheless, statistically measured 
reproducibility of C,., values at both short and 
long intervals was significant at the 5% level in 
all cases and at the 1% level in most cases. 


Transaminase Compared with Cholinesterase and 
Alkaline Phosphatase as an Index of Hepato- 


cellular Integrity in the White Rat. David W. 
Molander, Felix Wroblewski and John S. LaDue. 
Pack Medical Foundation, and Sloan Kettering 
Institute for Cancer Research, New York City. 
(Aided in part by the Lillia Babbitt Hyde Founda- 
tion.) 

A reliable, reproducible method for determin- 
ing transaminase activity in the serum of the white 
rat was utilized. Comparison of changes in the 
activity of this enzyme with those differences in 
cholinesterase activity and alkaline phosphatase 
activity were noted. Several other liver function 
tests were also carried out. 

Normal rats averaged 120 units of transami- 
nase activity, 0.20ApH units of cholinesterase 
activity and 11 units of alkaline phosphatase 
activity for the method used. 

Acute liver damage produced by the adminis- 
tration of carbon tetrachloride caused increased 
transaminase activity up to 15-fold units. Changes 
in the cholinesterase activity were minimal. The 
changes obtained in the alkaline phosphatase ac- 
tivity were variable and averaged 2-fold greater 
activity. Several other liver function tests showed 
no remarkable changes. 

Serum transaminase activity was determined 
in a group of cirrhotic rats and were found to aver- 
age nearly 2-fold that seen in normal rats. The 
changes in cholinesterase activity and alkaline 
phosphatase activity were variable. The total 
serum protein tended to be lower with some de- 
crease of the serum albumin and increase of the 
serum globulin. Other liver function tests were 
little changed. 

In several animals tumor masses were present 
which had microscopic changes suggestive of hepa- 
tomas. In these animals the transaminase activity 
seemed to be similar to that in the animals showing 
only cirrhotic changes. 

It is believed that serum transaminase activity 
is an unusually sensitive index of hepatocellular 
functional integrity and may prove to be a useful 
clinical laboratory determination in instances of 
acute liver damage. 


NEOPLASTIC DISEASE 


Identification of a Cryofibrinogen in a Case of 
Lung Neoplasm Associated with Thrombophle- 
bitis Migrans. Donald R. Korse and Clyde H. 
Kratochril. Department of Medicine, University 
of Wisconsin Medical School, Madison. 

An abnormal fibrinogen, which precipitated 
when cooled and returned to solution at room 
temperature, was found in the plasma of a man 
who had migrating thrombophlebitis and pul- 
monary neoplasm. Thrombophlebitis migrans had 


been present for 11 months before the diagnosis 
of lung neoplasm was established. 

The cold precipitating material was present 
only in the plasma and showed first as a cloudy 
change at 15° C. and maximum flocculation at 
4° C. Venous blood coagulated in the routine oxy- 
lated bottles forming a gel-like clot which was 
prevented by using heparin as the anticoagulant. 
The saline washed cold precipitate, when returned 
into solution using saline, could be clotted on 
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addition of dilute thrombin. Following cold pre- 
cipitation there was a decrease in the total fibrino- 
gen shown by nitrogen analysis and the size of 
fibrin clots. Ultracentrifuge diagrams of the cold 
precipitate revealed a single constant peak con- 
sistent with fibrinogen. The pattern of the super- 
nate was normal in the analytic ultracentrifuge 
and in paper electrophoresis. Pleural fluid showed 
the same cryoprotein which again showed a single 
peak in the centrifuge pattern plus 2 additional 
smaller peaks. Vitamin K (menadione, a naphtho- 
quinone) readily clotted a solution of the cold pre- 
cipitate, suggesting that the compound was similar 
to fibrinogen B as described by Lyons. The super- 
natant plasma including normal fibrinogen did 
not clot when vitamin K was added. The clotting 
properties were destroyed by heating at 56° C. 
for 10 minutes. The washed cold precipitate frac- 
tion caused rouleaux formation when added to 
normal red blood cells. 

This cryofibrinogen was thought to represent 
an abnormal plasma fibrinogen component asso- 
ciated with thrombus formation and neoplasm. 
The properties of cold precipitation of a fibrinogen 
associatea with multiple thromboses has not been 
previously reported. The other properties were 
similar to previous described forms of abnormal 
fibrinogens (fibrinogen B and profibrin) postulated 
as transition products in the conversion of fibrino- 
gen to fibrin. 


The Effect of 6-Mercaptopurine, Azaserine and 
Other Chemotherapeutic Agents on Tryptophane 
Metabolism as a Measure of Pyridoxine Ac- 
tivity: A Preliminary Report. Jane W. Magill, 
Gordon B. Magill and Joseph H. Burchenal. 
Chemotherapy Service, Memorial Center for 


PHARMACOLOGY 


A Method for the Clinical Evaluation of Antipressor 
Drugs. John P. Colmore, Turner Bynum and D. 
Nello Brown. Department of Medicine, Univer- 
sity of Oklahoma School of Medicine, Oklahoma 
City. 

Although many reports of the favorable action 
of antipressor drugs have appeared over the past 
few years, no such agent has survived the first 
year or two of enthusiasm, to be widely relied on 
for the treatment of ambulatory patients with 
essential hypertension. In an effort to minimize 
false hopes and reduce the inevitable burden to 
the medical literature from reports of pharmaco- 
dynamic effects which ultimately prove to be at- 
tributable to placebo action, a method of conducting 
a reliable blind placebo trial for antipressor drugs 
has been devised. 


Cancer and Allied Diseases, Division of Experi- 
mental Chemotherapy, Sloan-Kettering Insti- 
tute and the Sloan-Kettering Division of Cornell 
University Medical College, New York. 

Azaserine, 6-mercaptopurine and related com- 
pounds have been studied as agents in the treatment 
of cancer. Although bacteriologic investigations 
have suggested that they function as antimetabo- 
lites, their exact mechanism of action in man is 
not established. Clinical as well as laboratory 
observations, however, have yielded certain clues. 
Among the side effects of such agents, for example, 
oral lesions of various types have been common. 
The similarity between such lesions and certain 
vitamin B deficiencies stimulated the present study. 

The B vitamins, especially pyridoxine, appear 
to play an important role in the metabolism of 
tryptophane. In pyridoxine deficiency normal 
metabolic pathways for tryptophane are apparently 
blocked. As a result there is a marked increase in 
the urinary excretion of a by-product, xanthurenic 
acid, following administration of tryptophane. 
The excretion of xanthurenic acid after a test load 
of tryptophane, therefore, has served as a useful 
tool in the study of pyridoxine deficiency. Patients 
with inoperable malignant disease were checked 
with serial tryptophane-xanthurenic acid tests 
before, during and following trials of various chemo- 
therapeutic agents. 

The results indicate that 6-mercaptopurine, 
Azaserine and certain other compounds may exert 
a significant effect on tryptophane metabolism, 
and that simultaneous pyridoxine administration 
may inhibit both this metabolic abnormality and 
the development of associated side effects. Further 
studies will be required to determine the significance 
of this antipyridoxine effect in relation to the thera- 
peutic effects of the agents under consideration. 


AND TOXICOLOGY 


The agent tested was an ergot derivative re- 
ported to be effective in ambulatory hypertensive 
patients. Without the knowledge of the investiga- 
tors 5 similarly appearing and tasting batches of 
material were prepared. Three batches contained 
the agent and 2 a placebo. Eighteen patients with 
essential hypertension were followed carefully 
for 18 weeks, 3 weeks without any agent and then 
for intervals of 3 weeks on each of the 5. The order 
of administration of the various batches was ran- 
dom and different in each of the 18. Thus, an in- 
dividual might be receiving the agent for as long 
as 9 weeks in a row in different batches, or he might 
be receiving placebo for as long as 6 weeks. This 
contingency allowed for the detection of cumula- 
tive action or holdover action. Blood pressure de- 
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terminations were made at weekly intervals in the 
sitting position and under standard circumstances. 

At the end of the experiment the data for each 
3-week period were analyzed. It was found that 
major changes occurred in many of the patients, 
including substantial lowering of blood pressure, 
even to normal levels. There was no correlation, 
however, between the results obtained and the agent 
administered. The use of such a method of evaluat- 
ing agents would greatly simplify the appraisal of 
chemotherapy in hypertension. 


A Pharmacologic Evaluation of BL700B, A New 
Anticholinergic Drug. R. D. Hydgem, R. J. Bolt, 
B. I. Hirschowitz and H. M. Pollard. University 
Hospital, Ann Arbor. 

To date no anticholinergic agent has been 
found in our laboratory or elsewhere which will 
consistently inhibit gastric secretory and motor 
activity over a prolonged period of time. Although 
many drugs are being used clinically, their value 
over sustained periods in the therapy of gastro- 
intestina] diseases is open to question. 

We have been investigating a new synthetic 
compound, a,a’,diphenyl-gamma-dimethylamino- 
butyramide-ethobromide (BL700B) which, in con- 
trolled physiologic studies, has thus far shown a 
satisfactory and promising effect on both gastric 
secretory rate and motility. In all, 84 4-hour secre- 
tory studies, 80 4-hour motility studies, and 44 
toxicity studies have been completed. A suitable 
clinical dosage was estimated on the basis of dosage 
response data. Side effects were evaluated after 
acute and prolonged administration, and compara- 
tive studies with oral and parenteral atropine were 
performed. 

Our results show a satisfactory inhibition of 
gastric motility following oral administration of 10 
to 25 mg. of BL700B, as well as marked reduction 
in gastric acidity and volume secretion. Side effects 
were minimal and did not become apparent until 
2 to 3 times the therapeutic dose was given. Single 
doses of BL700B, 12.5 mg. orally, compared favor- 
ably with 1.0 mg. atropine sulfate given hypoder- 
mically, and was superior to atropine 0.6 mg. and 
1.0 mg. orally. 

On the basis of these results, we believe this 
compound to be a highly effective oral anticholi- 
nergic and antispasmodic preparation, and clinical 
trial in patients with gastrointestinal disease is now 
underway. 


Experimental and Clinical Observations on a New 
Anticholinergic Agent, JB 323 (Piptal). E. Clinton 
Texter, Jr., Clifford J. Barborka and Hubbard W. 
Smith. Gastroenterology Laboratory and Clinics, 
Department of Medicine, Northwestern Univer- 
sity Medical School, Chicago. (Aided by grants 


from the Smith, Kline and French Foundation, 
the Lakeland Foundation, and the Gastroenter- 
ology Research Fund.) 

JB 323, N-ethyl-3-piperidyl-benzilate metho- 
bromide (Piptal), is a quaternized derivative of 
3-hydroxypiperidine which has been shown from 
animal studies to be a competitive neurotropic 
type of spasmolytic. Its activity is roughly equiva- 
lent to atropine. 

The present study was undertaken to evaluate 
the antisecretory and antispasmodic actions of this 
agent, JB 323 (Piptal). Gastric secretory activity 
was evaluated using the basal gastric secretion test. 
Twenty patients with duodenal ulcers were studied 
prior to administration of the drug and following 
one week of daily oral administration, 5 mg. q.i.d. 
The results of these studies are as follows. The 
mean control secretory volume (all values in milli- 
liters per hour) was 67.7. Following administration 
of Piptal, it was 44.6. The mean difference, plus or 
minus the standard deviation, was 23.1 + 30.2. 
Standard error was 6.75, and the p value was less 
than 0.01. The control hydrochloric acid recovery 
as measured in milligrams per hour was 91.7. 
After administration of Piptal, it was 31.3. The 
mean difference was 60.4 + 67.4. The standard 
error was 15.06, and the p value was less than 0.001. 

The motor depressant effects were evaluated 
using the barium motor meal technic both before 
and after administration of Piptal, 5 mg. q.i.d. 
The results were as follows. No alteration was noted 
in esophageal and gastric function in 3 control 
subjects and 3 patients with peptic ulcers. Delay 
in small bowel transit was observed in 2 of the 6 
patients. Improved emptying of the esophagus was 
noted in 3 patients with cardiospasm after adminis- 
tration of JB 323 (Piptal). 

The drug was administered in 42 patients with 
gastrointestinal complaints, mainly duodenal ulcers, 
hiatus hernia and cardiospasm. Thirty-one reported 
subjective improvement and 11 were unimproved. 
Side effects were infrequent, being observed in 
only 4 of the 42 patients. When present, these 
consisted of weakness and lassitude. 

The antisecretory effects following administra- 
tion of oral Piptal are comparable to those observed 
with other potent anticholinergic drugs. The drug 
is well tolerated, having a favorable ratio between 
therapeutic and toxic effects. Subjective improve- 
ment was observed in a small group of patients. 
These studies, however, were uncontrolled, serving 
mainly to evaluate the side effects of the drug, and 
were not intended to assess its clinical value. 


Childhood Lead Poisoning. An Epidemiologic and 
Psychologic Study. Robert B. Mellins and C. 
David Jenkins. The Chicago Board of Health, 
Chicago. 

Twenty-one cases of childhood lead poisoning 
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were uncovered in Chicago during 1953, largely 
through increased awareness by physicians. 

The children ranged in age from 22 months to 
44 months. Pica was the outstanding precursor in 
all cases. Vomiting, constipation, abdominal pain, 
weight loss, lethargy, irritability and convulsions 
were the principal signs and symptoms, which 
appeared mostly during the summer. A behavioral 
syndrome characterized by fearfulness, weakness, 
withdrawing and unexplained crying commonly 
occurred 1 to 2 weeks prior to hospitalization. The 
finding of anemia, basophilic stippling of erythro- 
cytes, coproporphyrinuria, elevated urine and blood 
lead levels, and transverse lines at terminal seg- 
ments of growing bones on x-ray confirmed the 
diagnoses. 

The cases were city-wide in distribution but 
largely confined to the slum areas. Home investiga- 
tions revealed that the painted interior surfaces 
were almost invariably peeling. Of the sites chewed, 
painted window sills and walls were the two com- 
monest sources of lead, as proved by analysis of 
paint scrapings. 

Of the 21 cases, 5 died with lead encephalop- 
athy. Fifteen were studied 4 to 6 months after 
discharge from the hospital by using detailed de- 
velopmental histories and tests, observing spon- 
taneous and elicited behavior and interviewing 
parents. Follow-up was impossible in 1 case. 

Prior to the onset of lead poisoning, only 1 of 
15 children was retarded in motor development. 
Three were slow in speech development. Six were 
emotionally immature. Pica was of the aggressive 
biting rather than sucking variety and was a di- 
rected activity, not random behavior. A nutritional 
basis for the pica could not be found. 

Subsequent to illness, 14 of the 15 were found 
to be markedly retarded. Language ability (12 cases) 
and finer muscle coordination (11 cases) were most 
disturbed. Ten children became much more un- 
stable emotionally. Extreme distractibility, short 
attention span and high variability (scatter) on 
psychologic tests were characteristic. 


Regurgitation Type Jaundice Associated With 
Chlorpromazine (“Thorazine,”” SKF 2601-A) 
Administration. Rosaire E. Lemire and Robert A. 
Mitchell. Department of Medicine, V. A. Hos- 


pital, University of Nebraska College of Medi- 
cine, and Creighton University School of Medi- 
cine, Omaha. 

Brief mention has been made in the literature 
of a mild transitory jaundice appearing during 
Chlorpromazine therapy. In addition there are 
5 cases, details of which have not been published, 
of a prolonged regurgitation type of jaundice. 

We have observed 8 cases of persistent jaundice 
in elderly patients receiving Chlorpromazine. The 
onset of the icterus was from 15 to 32 days after 
therapy was instituted with a dosage range from 
50 to 200 mg. daily. The duration of clinical jaun- 
dice was 66, 44, and 40 days respectively after 
withdrawal. All had severe pruritus. Chills, fever, 
pain, anorexia, nausea, vomiting or malaise were 
not present. No hematologic changes were noted 
except for a transient eosinophilia up to 17% in 
1 patient. 

Liver function tests in these patients revealed 
a hyperbilirubinemia to 35.4 mg.% with biliuria, 
an increased alkaline phosphatase varying from 
17.2 to 35.8 Bodansky units, and a normal cephalin 
flocculation. The cholesterol determination was 
normal in 2, and elevated in the 3d to 584 mg.%, 
the cholesterol esters being 48%. The thymol tur- 
bidity performed in 2 was normal. 

All 3 patients underwent laparotomy. Two 
had no evidence of extrahepatic obstruction. The 
third, also with painless jaundice, had slight dis- 
tention of the common bile duct with a partial 
stricture of the distal duct, but free bile was present 
within the duodenum. In the gallbladder a single 
calculus 2 cm. in diameter was found. Liver biop- 
sies taken from the latter patient and from one of 
the others showed similar changes consisting of 
plugging of the bile canaliculi with bile. The sur- 
rounding parenchymal cells showed brownish pig- 
ment deposition; otherwise they were normal. 
There were areas of spotty infiltration of inflam- 
matory cells within the lobule. Examination of the 
portal areas revealed no evidence of obstruction or 
distention of the larger biliary channels. 

These 3 patients are considered to represent 
hepatic toxicity to Chlorpromazine in 2 and a 
probable toxic reaction in the 3d. The mechanism of 
this complication is not known at this time. 








RESPIRATORY SYSTEM 


Effective Pulmonary Alveolar Membrane Surface 
Area per Micron of Thickness in Patients with 
Mitral Stenosis. Russell H. Wilson, Robert 
Evans and Mary Dempsey. Dallas and Minne- 
apolis. 

The subject of permeability of the pulmonary 
alveolar membrane to O., Nez, CO. and CO was 
treated by August and Marie Krégh. They estab- 
lished that transference of inert gases across the 
alveolar membrane into the pulmonary capillary 
blood was controlled by diffusion. 

Using a modified Krégh method of estimating 
alveolar membrane permeability, Roughton’s pro- 
cedure of quantitating trace amounts of carbon 
monoxide in blood and gas, Fick’s Law of diffusion, 
the carbon monoxide coefficient of diffusion and 
solubility, the formula 


R = 6.9 x 10*(V/p)[(logioq: = logioq2)/ (te om ti)] 


was derived to calculate effective pulmonary alveolar 
surface in square meters per micron of thickness. 
The mean R value for 12 normal persons was 20.0; 
the value for 12 patients with mitral stenosis was 
13.0 square meters per micron of thickness. Statistic 
analysis revealed the difference in R in normal per- 
sons and in patients with severe mitral stenosis to 
be significantly different; t = 8.9, p < 0.01. There 
was correlation between the histologic appearance 
of alveolar walls and the value of R. 


The Transmission of the Pulmonary Artery Pressure 
Across the Capillary Bed. Goffredo Gensini, 
Oscar Balchum and 8S. Gilbert Blount, Jr. Uni- 
versity of Colorado Medical Center, Denver. 

Pulmonary venous wedged pressures (PVWP) 
were obtained in 6 patients, including 3 with atrial 
septal defects and 2 with anomalous connections 
of pulmonary veins to the right atrium. The 6th 
patient with valvular pulmonic stenosis and a 
patent foramen ovale was studied both prior to and 
following pulmonic valvulotomy. 

The PVWP closely resembled the pulmonary 
artery pressure contours in all instances. Where 
comparison was possible the pressure levels and 
contours of the PVWP were very similar to the 
pulmonary artery pressure levels and contours. 
The resistance of the pulmonary vasculature and 
the magnitude of the pulmonary blood flow appar- 
ently affected the transmission of the pulmonary 
artery pressure to an insignificant extent within the 
limits of this study. 

In pulmonary valvular stenosis the PVWP 
was greater than the pulmonary artery pressure. 
This is probably due to the greater degree of steno- 
sis that exists when the cardiac catheter further 
constricts an already stenotic pulmonary valvular 
orifice. Therefore, it would appear that the PYWP 
is a more accurate estimation of the pressure actu- 


ally existing in the pulmonary artery in the case of 
pulmonic stenosis. 


Bronchospirometric Studies During Thoracic Sur- 
gery. Frank M. MacDonald, Frank E. Martin 
and William W. Stead. Tuberculosis Service, 
V. A. Hospital and Department of Medicine, 
University of Minnesota, Minneapolis. 

Knowledge of the performance of the operated 
lung during thoracic surgery is needed to help in 
determining operability of patients and in the 
management of ventilation during thoracic surgery. 

Ventilation and carbon dioxide output of each 
lung was measured in 10 patients during pulmonary 
resectional surgery performed under pentathol- 
curare anesthesia with manually controlled ventila- 
tion. Total alveolar ventilation and dead space 
ventilation were calculated in 4 patients from serial 
arterial pH and carbon dioxide content determina- 
tions. 

The mean values for the ten patients at time 
intervals are as follows: 








% of Total Prior to 
Performed by “yes Mehr. | thr. | 2hbr. | 3 hr. 

Operated Lung hest 
Ventilation. .... | 53.6 47.4 | 46.1 | 49.2 | 48.5 
CO; output.....| 56.0 | 41.7 | 38.4 | 45.6 | 41.0 





All patients showed a consistent decrease both 
in ventilation and carbon dioxide output by the 
operated lung compared to the unoperated lung 
during thoracic surgery performed under penta- 
thol-curare anesthesia. The decrease in the ratio of 
carbon dioxide output by the operated lung was 
consistently greater than the decrease in the ventila- 
tion ratio by that lung. This is probably due to the 
greater decrease in alveolar ventilation than total 
ventilation by the operated lung. The operated 
lung contributes significantly, however, to ventila- 
tion and carbon dioxide output. 


Lung Distention and Morphology. Howard G. Day- 
man. Buffalo, New York. 

Distensibility and morphology were studied 
in 35 animal lungs and 12 human. 

In health, lung volume and pressure are directly 
related, reaching 22 to 28 cm. of water pressure at 
maximum inspiration. In advanced emphysema the 
relationship is not linear and maximum pressure is 
low, 8 to 10 cm. 

Emphysematous lungs show dehiscence of 
parenchyma, large intercommunicating globular 
spaces and disrupted attachments of elastic ele- 
ments. They are less dense, less rigid, less viscous 
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and less bloody than normal. Alveoli as such are 
few or absent. The distending force is pressure in 
em. of water (Gm./cm.*) times the cross section 
area. This accounts for the fall of pressure in a pro- 
gressively distending balloon. Shape is another 
factor. The distention of emphysematous lung re- 
sembles that of a balloon. There is no irrefutable 
evidence that the tissue under stress is inelastic. 

Normal lung is the enigma. There is no pre- 
cise distending unit, but the alveolar sac is repre- 
sentative of the more distensible portion. During 
inflation the alveoli change shape from cups to 
saucers, without necessarily increasing in volume. 
Elastic elements across the domes of alveoli are 
stressed more directly as the dome flattens. This 
can account for the rectilinear relationship between 
pressure and volume. 


Clinical and Physiologic Evaluation of Several 
Orally Effective Bronchodilators. Hollis G. Boren, 
Demitri J. George, Irving C. Chofnas and Carroll 
A. Handley. V. A. Hospital and the Department 
of Medicine, Baylor University College of Medi- 
cine, Houston. 

Three orally administered N-substituted artere- 
nol derivatives have been evaluated. Twenty-four 
male patients, averaging 58 years, with continuing 
difficulty from pulmonary emphysema and chronic 
bronchitis, despite the usual regime, were studied 
with special emphasis on pulmonary function. Toxic 
effects were limited to occasional slight decrease 
of blood pressure and tachycardia accompanied 
at times by palpitation or dizziness. No laboratory 
evidence of hematologic, hepatic, electrocardio- 
graphic or renal damage was found. Wheezing, 
present in 13 cases, decreased markedly in 11. 
Eleven cases on several weeks’ maintenance drugs 
showed no toxicity. Moderate to marked increase 
of vital capacity was frequently found. Timed 
vital capacity showed increased volumes expired 
in 1, 2 and 3 seconds which were proportional to 
increases of total vital capacity. Nitrogen elimina- 
tion curves infrequently showed decreased time 
required to reach a minimum. 

Drug effects were best shown by a study of 
mechanics of ventilation. Lung surface pressure 
was measured by an intraesophageal catheter, flow 
by Lilly flowmeter, volume by electrically recording 
spirometer. Changes were recorded on multichannel 
electrocardiograph and oscilloscope. Mechanics 
studies on 8 patients showed no, or slight, decrease 
of breathing frequency, significant decrease of 
extremes of pressure fluctuation in 5 of 7 cases, 
volume and flow increase in half the cases, and sig- 
nificant decrease of resistance in 3 of 4 patients on 
whom resistance measurements were reliable. 
Compliance studies on 5 patients showed an in- 
crease in 2, decrease in 1, and no change in 2 cases. 
Despite compliance increase, resistance decreased. 


Of the 3 drugs studied, 2 with insignificant toxicity 
seemed effective bronchodilators: N-(2-(1-p-meth- 
oxyphenylisopropyl)) norepinephrine hydrochloride 
(JB245, Lakeside) and N-(2-(3 ,4-methylenedioxy- 
phenylisopropyl)) norepinephrine hydrochloride 
(JB251). The effective dose is 2 to 5 mg. with action 
onset within 15 minutes and duration of 2 to 4 
hours. It has not been necessary to give these drugs 
sublingually to produce significant effect. 


The Cerebral Circulatory Effect of the Administra- 
tion of 3% CO. to Subjects with Chronic Pul- 
monary Insufficiency. Willis Sensenbach, Leonard 
Madison and Seymour Eisenberg. Department of 
Medicine, Southwestern Medical School of the 
University of Texas and the Department of Medi- 
cine, V. A. Hospital, Dallas. 

The administration of 100% oxygen to subjects 
with chronic pulmonary insufficiency is accompanied 
by an increase in cerebral blood flow and decline 
in cerebral vascular resistance, changes which have 
been attributed to the large increment in arterial 
CO, tension and decline in pH that occurs under 
these circumstances. 

In the present study 3% CO, 21% oxygen 
and 3% CO:, 97% oxygen were administered by 
mask for 20-30 minutes to 14 male subjects with 
chronic pulmonary insufficiency. Arterial oxygen 
per cent saturation, CO, tension, and pH were de- 
termined before and at the end of each period of 
CO, inhalation; CBF was determined at the end 
of each breathing period. 

The inhalation of each of the gas mixtures 
containing 3% CO, resulted in a slight but signifi- 
cant increase in mean arterial pCO2. The increment 
in pCO, was of the same order of magnitude with 
both gas mixtures but was unexpectedly slight and 
much smaller than occurs when 100% oxygen alone 
is administered. Arterial oxygen per cent saturation 
increased from 86% to 93% with 3% CO., 21% 
oxygen and from 82% to 100% with 3% COs, 97% 
oxygen. No change in pH occurred with either gas 
mixture. CBF, CVR, MABP were not significantly 
altered by 3% CO2, 21% oxygen; however, the 
administration of 3% CO2, 97% oxygen resulted in 
significant changes in CBF (47% increase) and 
CVR (25% decrease). No change in the cerebral 
utilization of oxygen or glucose occurred during 
the administration of either gas mixture. 

These findings suggest that the cerebral circu- 
latory changes that accompany the administration 
of high concentrations of oxygen to subjects with 
chronic pulmonary insufficiency may be more in- 
timately related to changes in arterial oxygen 
saturation than to changes in CO, tension or pH 
of the blood. 


Alveolar-Arterial Gas Tension Relationships in 
Acute Poliomyelitis. George A. Saxton, Jr., 
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Glenn E. Rayson, John Kaminski and Thomas 
McGrath. University of Illinois College of Medi- 
cine. Chicago. 

Arterial blood and alveolar gas were sampled 
simultaneously in 14 patients with acute anterior 
poliomyelitis, with or without respiratory paralysis, 
within the first 5-6 days of their illness. Arterial 
blood was analyzed for respiratory gas tensions by 
the bubble method of Riley; alveolar gas was ana- 
lyzed for CO2 by infrared absorption and for O2 by 
the Pauling analyzer. These measurements were 
repeated on patients who were found to have ab- 
normal alveolar-arterial gas relationships, or those 
who showed clinical signs of pulmonary complica- 
tions. In this way the course of physiologic changes 
in gas exchange across the lungs was followed until 
recovery, transfer to another hospital or death. 

The results indicate that quite early in the 
course of respiratory paralysis due to anterior polio- 
myelitis large alveolar-arterial oxygen and carbon 


dioxide differences may develop, averaging + 40 
mm.Hg Po, and —10 mm.Hg Pco,.In most of these 
early cases there was nothing noticeable clinically 
to suggest disease of the respiratory tract except 
diminished excursions of the chest with vital capaci- 
ties of only 10-30% of the expected normal values. 
After these patients had been committed to body- 
type respirators, however, and the common sequelae 
of atelectasis and pneumonia had set in, gas ex- 
change across the lungs showed signs of further 
impairment with differences of +60 mm.Hg Po, 
and —15 mm.Hg Pco,. Not until some time after 
these complications were resolved did the gas 
tensions return toward normal. The abnormal find- 
ings early in the course of respiratory paralysis are 
consistent with impaired ventilation/perfusion 
relationships in the lungs. They are interpreted as 
evidence of continuing perfusion of pulmonary capil- 
laries in alveoli which have not been adequately 
ventilated for many hours. 
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ALLERGY 


Correlations Between Plasma Protein Fractions, 
Antibody Titers and the Passive Transfer of 
Delayed and Immediate Cutaneous Reactivity 
to Tuberculin PPD and Tuberculopolysaccha- 
rides. Leon R. Cole and Cutting B. Favour. Medical 
Clinics of the Peter Bent Brigham Hospital and 
the Department of Medicine, Harvard Medical 
School, Boston. 

Guinea pig donors were immunized with heat- 
killed tubercle bacilli suspended in mineral oil. 
Large volumes of plasma, obtained from these 
donors 24 to 48 hours after a tuberculin skin test, 
were fractionated by Cohn’s Method X, and the 
separate fractions injected into normal animals 
intraperitoneally. 

Two chemically distinct antibodies were iden- 
tified: (1) Antibody to tuberculopolysaccharide, 
measured by the Middlebrook-Dubos test, is con- 
tained exclusively in Fraction II (gamma globulin). 
It passively transfers anaphylaxis and urticarial- 
type skin reactivity to tuberculopolysaccharide. 
(2) Antibody to tuberculoprotein, measured by the 
Boyden technic, is contained exclusively in a new 
plasma fraction which we have defined and named 
Fraction IV-10. By standard Cohn’s Method X, 
Fraction IV-10 falls into Fraction IV (alpha globu- 
lin) and to a lesser extent V (albumin). Fraction 
IV-10 is initially soluble in 19% alcohol at pH 6.0, 
temperature —5° C., but precipitates overnight. 
This property permits its initial separation from I, 
II and III, and later isolation from IV and V. It 
represents about 0.6% of the plasma protein. 
Fraction IV-10 passively transfers a delayed-type 
skin sensitivity to tuberculin PPD. This skin reac- 
tion begins 3 to 4 hours after application of PPD 
and is maximal at 18 to 24 hours. 

When Fractions II and IV-10 are combined, 
the antibody to tuberculopolysaccharide completely 
inhibits the delayed-type skin reactivity. This pre- 
sumably explains the failure of passive transfer 
with serum. 


Fraction IV-10 is heat-labile. It represents the 
first demonstration of heat-labile, agglutinating 
antibody. Heat-inactivation of serum complement, 
a standard laboratory procedure, largely destroys 
this antibody. It can be readily demonstrated in 
serum, however, if complement is inactivated by 
chelation of Ca and Mg with ethylenediamine tetra- 
acetate. 


Distribution in the Blood of I’ Labelled Tuberculin. 
R. E. Ritts, Jr. and C. B. Favour. Departments 
of Medicine, Harvard Medical School and the 
Peter Bent Brigham Hospital, Boston. (Aided 
by grants from the United States Public Health 
Service and the Rheumatic Fever Foundation.) 

Of preliminary interest in the localization of 
tuberculin is its distribution in the blood. Isotope 
tagging serves to identify the antigen studied. One 
mol of dialyzed old tuberculin (OT) was iodinated 
with 2 mols of carrier-I“*' solution at pH 8.3 for 
two hours at 27° C. The resulting tagged OT was 
freed of unbound radioactivity by precipitation 
with trichloracetic acid or by dialysis for periods 
up to 14 days. Biologic activity of OT was not 
affected by these procedures. 

Rabbits pretreated and untreated with carrier 
solution 10-fold that used for subsequent injections 
into the left ventricle were studied. One set of ani- 
mals from each group received I" without carrier. 
The plasma, but not dextran-separated, washed 
erythrocytes or leukocytes contained radioactivity 
at 1, 3, 6 and 24 hours. A second set of animals 
from each group received {"*' plus carrier. Plasma, 
leukocytes and erythrocytes were radioactive for 
24 hours. A third set of animals received OT and 
I'l mixed without carrier, with similar results. A 
final group of rabbits received OT labelled with 
It, Plasma and leukocytes alone contained radio- 
activity at 1, 3, 6 hours. 

Two patterns of cellular uptake were recognized: 
one was a nonspecific loosely-held uptake by red 














28 CLINICAL RESEARCH PROCEEDINGS 


and white cells of I' in the presence of carrier. 
Pretreatment with carrier shifted the time peak of 
this pattern. The second was a specific leukocyte 
uptake of I’*-labelled OT which was not affected 


by cell washing or cell lysis and was not present 
on erythrocytes. Radioautographs indicate that 
I-tagged OT is taken up by polymorphonuclear 
leukocytes. 


BLOOD 


Satisfactory Oral Maintenance Therapy of Patients 
with Pernicious Anemia without Intrinsic Factor. 
Edward H. Reisner, Jr., Leo Weiner, Marilyn T. 
Schittone and Edwin A. Henck. Bellevue Medical 
Center, New York University, New York City. 

Forty-three patients with pernicious anemia 
previously maintained on conventional doses of 
parenteral vitamin By. or liver extract were changed 
to a single oral dose of 1 mg. of vitamin By as often 
as they had previously received injections and fol- 
lowed for an average follow-up of 14.3 months 
(6-20 months). During this time their hematologic, 
neurologic and general physical well being was 
regularly evaluated. Upon any sign of relapse the 
frequency of therapy was doubled. 

On this regime, of 6 patients treated every 3-4 
weeks, 3 showed some relapse after 8-11 months; 
of 21 patients treated every 2 weeks, 2 showed a 
fall in blood levels after 3 and 9 months; and of 
13 treated weekly, 1 showed a slight neurologic 
relapse after 4 months. All of the relapsed patients 
responded satisfactorily to the therapy at doubled 
frequency. Fourteen patients had signs of combined 
system disease. They were treated once or twice 
weekly. One patient with moderate disease treated 
weekly showed a slight relapse but improved on 
bi-weekly medication. One patient showed a slight 
aggravation of symptoms after 10 months of bi- 
weekly therapy, but this was difficult to evaluate 
because of coexistent Parkinsonism. Of the remain- 
ing patients with mild or severe cord disease, 8 
showed slight improvement and 4 showed no change 
in their condition. 

It appears from these studies that a weekly 
oral dose of 1 mg. of vitamin By without any in- 
trinsic factor will provide adequate therapy for 
all but a few isolated individuals with pernicious 
anemia. 


Pernicious Anemia due to Dietary Deficiency of 
Vitamin By. Myron Pollycove, Leonard Apt and 
Marvin J. Colbert. Medical Service, Boston V. A. 
Hospital and the Department of Medicine, Tufts 
College Medical School, Boston. 

A man of 60 who had scrupulously avoided all 
foods of animal origin for at least 8 years was ad- 
mitted with a severe macrocytic anemia associated 
with a megaloblastic bone marrow. The serum vita- 
min By: level of 70 wug. per ml. was in the pernicious 
anemia range and hematologic response to paren- 
terally administered vitamin By, was characteristic. 


The patient’s gastric juice, which contained 
free HCl when administered simultaneously with 
Co®-labelled vitamin By to another patient with 
pernicious anemia resulted in normal absorption, 
as indicated by relatively low fecal elimination of 
46% and a high hepatic uptake of 64%. 

The patient himself exhibited normal absorp- 
tion of Co™-labelled vitamin By. when given a test 
dose after remission had been established as evi- 
denced by a fecal elimination of only 38%, an 
“hepatic uptake” of 70% and the relatively high 
urinary excretion of 12% of the orally admin- 
istered dose. 

It thus appears that in spite of adequate 
intrinsic factor this patient developed vitamin By 
deficiency as the result of a diet virtually devoid of 
this factor for a period of 8 or more years. 


Urinary Excretion of Vitamin B,, Co™ as a Method 
of Assay for Intrinsic Factor. S. Fred Rabiner, 
Leon Ellenbogen, Herbert C. Lichtman, William 
Williams, Bernard Kabakow and R. Janet Wat- 
son. Department of Medicine, State University 
of New York, College of Medicine at New York 
City; and Lederle Laboratories, Pearl River, 
New York. 

Attempts to purify intrinsic factor have been 
hampered by the lack of a rapid and readily avail- 
able assay method. Previous methods necessitated 
the use of pernicious anemia patients in relapse. 
Schilling found that the administration of gastric 
juice increased the urinary excretion of a simultane- 
ous test dose of oral vitamin By, Co® in patients 
with pernicious anemia in remission. 

In the present study patients with pernicious 
anemia in remission were given orally 2 ug. of vita- 
min Bi. Co (approximately 0.4 uc.), and simul- 
taneously injected intramuscularly with 1.0 to 4.0 
mg. of unlabeled vitamin Bi. Urine was collected 
for the next 24 hours and measured for radioactivity 
in a scintillation counter. Subsequently, a prepara- 
tion of intrinsic factor, derived from an animal 
source, was fed to the patient, along with radioac- 
tive vitamin By. (given orally) and the nonradio- 
active vitamin B,. (given parenterally). 

Little, if any, radioactivity was found in the 
first 24 hours in the urine of patients with pernicious 
anemia. Under the same conditions normal persons 
excreted 5-20% (average about 11%) of the radio- 
active dose administered. When patients with 
pernicious anemia were given the clinically active 
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source of intrinsic factor, their urinary excretion 
values averaged approximately the same as the 
normal. Intrinsic factor preparations of submaximal 
clinical activity gave urinary excretion values be- 
tween 1 and 5%. 

Variations in the urinary excretion test have 
been made in an attempt to improve its value for 
purposes of assay. The data indicate that the assay 
of intrinsic factor can be performed rapidly and 
accurately using patients with pernicious anemia 
in remission. 


Ability of Autoantibodies in Acquired Hemolytic 
Anemia to Agglutinate Coated Red Blood Cells. 
Karl L. Roth and Abraham M. Frumin. Depart- 
ment of Research, Albert Einstein Medical 
Center, Philadelphia. (Aided by a grant from the 
National Institutes of Health and by the J. 
Wagman Foundation.) 

The sera of patients with acquired hemolytic 
anemia would not agglutinate normal red blood cells 
but would clump each others’ compatible cells 
coated with autoantibodies. Normal red blood cells, 
coated with antibody eluted from patients cells by 
the method of Kidd, are not agglutinated by the 
sera of these patients. Furthermore, no agglutina- 
tion occurs with normal red blood cells coated with 
anti-D antibody. This phenomenon differs from 
that obtained with trypsinized normal red blood 
cells, which are reactive to both auto- and iso- 
agglutinins. 

It is concluded that autoantibodies can func- 
tion as isoagglutinins if tested with red blood cells 
from patients with acquired hemolytic anemia. 


Hematologic Studies on a Patient with Sickle Cell 
Disease Maintained for 3 Months at a Normal 
Hemoglobin by Transfusions. H. Chaplin, Jr. 
and H. G. Keitel. National Microbiological 
Institute and National Heart Institute, National 
Institutes of Health, Public Health Service, 
Department of Health, Education and Welfare. 

A patient with sickle cell anemia was maintained 
at normal hemoglobin levels for a 3-month period 
to permit study of the possible reversibility of her 
renal abnormality. Since the patient’s blood was 
of type NN, she was an ideal subject in whom to 
make certain quantitative in vivo studies of the 
behavior of her own cells under these conditions. 

All her blood donors were selected as type MN 
or MM. The patient’s own cells were identified by 
the technic of differential agglutination. Blood 
volume was measured by the T-1824 method. 

Tliac crest marrow aspirations were done at selected 

intervals. Observations were also made of plasma, 

hemoglobin and serum bilirubin concentrations. 

In response to transfusion there was immediate 
marked suppression of marrow output to very low 

levels, with the reticulocytes stabilizing at 0.2- 

0.5%. Most of the patient’s cells were eliminated 


rapidly from her circulation, giving a half time of 
approximately 15 days; however, a small proportion 
of the cells disappeared more slowly, 5% being de- 
tectable at 45 days, and a significant number still 
recognizable at 65 days. The longest-lived cells 
showed a decreased percentage sickling, and less 
distortion of the sickled forms. 

On discontinuation of the transfusions, the 
patient’s marrow responded promptly, with reticu- 
locytosis and the appearance in the circulation of 
increasing numbers of NN (sickle) cells at a hemo- 
globin level of about 11.5 Gm. 

These findings indicate that erythropoiesis is 
depressed below normal in the sickle cell patient 
sustained at normal hemoglobin levels; however, 
& prompt increase occurs in response to relatively 
minor degrees of anemia. The decreased sickling 
noted in the patient’s longest-lived cells may cor- 
relate with Singer’s observations of an increased 
proportion of F hemoglobin in the longest surviving 
cells from sickle cell patients. 


Hyposthenuria in Sickle Cell Trait and Sickle 
Cell Disease. Chris J. D. Zarafonetis, William A. 
Steiger, Lyndall Molthan, John McMaster, Vir- 
ginia F. Colville and Roberta Stauffenberg. Hema- 
tology Section, Department of Internal Medicine, 
Temple University School of Medicine, Phila- 
delphia. 

An evaluation of renal function in patients 
with sickle cell anemia and sickle cell trait was under- 
taken. Nineteen patients, ranging in age from 17 to 
49 years, have been studied. Tests included urine 
analyses, Addis counts, 18 hour urine concentration 
tests, urea and creatinine clearances and phenol- 
sulfonephthalein excretion. Hickey-Hare tests were 
performed in selected individuals. In addition to 
the usual hematologic and sickling tests, quantita- 
tive osmotic fragility tests, fetal hemoglobin esti- 
mation, and in certain instances hemoglobin electro- 
phoresis and ABO, MN, and RhHr genotyping 
were also performed. 

In every case there was a striking limitation in 
the urinary concentration function. Specific gravi- 
ties after 18 hour fluid deprivation ranged from 1.007 
to 1.018, and were not increased when repeated 
after the intramuscular injection of 5 units of 
Pitressin. Urine dilution to specific gravities of 1.001 
or 1.002 was achieved through hydration, while 
maximum concentrations of 1.011 to 1.016 followed 
intravenous injection of hypertonic saline and 0.1 
unit Pitressin. Except for a few isolated instances, 
results of other renal function tests were within 
normal limits. 

These studies indicate that an inherent defect 
in urine concentration function is exhibited by 
individuals with either sickle cell trait or sickle 
cell anemia. That this phenomenon has a genetic 
basis is further supported by studies of 3 generations 
of a family. The mother and father, both with sickle 
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cell trait, and 2 sons with sickle cell anemia manifest 
the renal defect. The paternal grandfather and the 
third son have no sickle hemoglobin and are able 
to concentrate urine normally. It is possible that 
low hemoglobin values may influence the concentra- 
tion function, but it is not the cause, since the de- 
ficiency was present in 2 trait individuals who had 
hemoglobin values of 14.2 Gm. and 13 Gm., re- 
spectively. Furthermore, patients with thalassemia 
and other equivalent anemias of nonsickle origin 
have so far not shown the urine concentration 
defect. 


Sickle Cell Trait and Disease in Pulmonary Tuber- 
culosis. Robert Rosenblum, Bernard Kabakow, 
Herbert Lichtman and Harold A. Lyons. Depart- 
ment of Medicine, State University of New York 
College of Medicine, New York City. 

A study of the incidence of sickling trait and 
sickle disease in a hospital and clinic populatign of 
patients with pulmonary tuberculosis was under- 
taken. The patients were Negroes and Puerto 
Ricans. Of the 262 patients studied it was found 
(contrary to a previous study) that there was the 
same incidence of sickling, approximately 9%, as 
among the general population. There was no correla- 
tion between the extent, the course of the pulmo- 
nary tuberculosis and the presence or absence of 
sickling among these patients with pulmonary 
tuberculosis. Electrophoretic studies were performed 
on those patients in whom sickling was demon- 
strated. 


The Effect of Red Cell Damage on Chromium®™ 
Elution. Frederick Stohlman, Jr., Marvin A. 
Schneiderman and George Brecher. National 
Institutes of Health, Bethesda, Maryland. 

The estimation of red cell survival with radio- 
active chromium (Cr*) is complicated by leakage 
or elution of Cr from the cell. It has been observed 
in normal humans that this loss is a constant loga- 
rithmic function amounting to approximately 1% 
per day. Chromium curves corrected for elution 
have been calculated using this figure. During the 
course of investigation of red cell survival in dogs, 
a changing rate of Cr® elution was observed in the 
presence of constant random destruction of cells 
as measured by differential agglutination. Subse- 
quent examination of published data from humans 
indicated that a similar phenomenon occurs in 
man. In each instance the Cr® elution was initially 
greater than normal and progressively decreased 
throughout the life-span. Those data suggest that 
red cell damage influences Cr® elution. 

The effect of red cell damage on Cr® elution was 
studied in dogs exposed to ionizing irradiation 
(250 r from a Co™ source). This dosage not only 
damages red cells in vivo, but also produces virtual 
suppression of erythropoiesis as evidenced by 


absence of reticulocytes and negligible Fe® incor- 
poration. Under these circumstances (namely, 
absence of production) the proportion of tagged 
cells to nontagged cells should remain constant. 
Any apparent loss of Cr® activity per unit of packed 
cells must then be due to elution or selective destruc- 
tion of tagged cells. 

Dogs with a constant rate of Cr® elution over 
a 40-50-day period were irradiated. On the 3rd 
postirradiation day there was a significant increase 
in the rate of Cr® “elution.’”” These data indicate 
that red cell damage does influence elution. A sec- 
ond interpretation might be that there is selective 
destruction of chromated cells. In either event, the 
changing Cr® elution rate may be useful as an 
indicator of red cell damage. The corrected Cr 
curve, however, using a constant obtained in nor- 
mals (1%) will not be superimposed upon the curve 
of differential agglutination. When the changing 
rate is marked, erroneous values for mean red 
cell life span and production may be obtained. 


Investigation of Factors Influencing Leukocytic 
Alkaline Phosphatase Activity. EZ. Wiltshaw and 
W.C. Moloney. Hematology Laboratory (Tufts), 
Boston City Hospital, Boston. 

Leukocytes of normal subjects and patients 
suffering from various diseases were studied in 
regard to the alkaline phosphatase activity utiliz- 
ing histochemical and biologic methods. Enzyme 
activity was found only in the cytoplasm of seg- 
mented and band-form neutrophils in the peripheral 
blood, spleen and lymph nodes. However, in bone 
marrow preparations an occasional neutrophilic 
metamyelocyte also showed alkaline phosphatase 
activity. While biochemical methods measure the 
aggregate alkaline phosphatase activity of all 
leukocytes, histochemical technics demonstrate a 
variable intensity of enzyme activity from cell to 
cell. In this regard it was found that in cases of 
chronic lymphatic leukemia, although the poly- 
morphonuclear leukocytes are few in number, 
individual cells may be intensely stained. As pointed 
out by others, uniformly low cellular alkaline phos- 
phatase was found in cases of chronic myelogenous 
leukemia, and high values were obtained in myeloid 
metaplasia and infections. Furthermore, in 4 cases 
of multiple myeloma increased alkaline phosphatase 
activity was noted in peripheral blood neutrophils. 

It has been assumed that alkaline phosphatase 
plays an intrinsic role in leukocyte metabolism. 
However, certain observations suggested the possi- 
bility that alkaline phosphatase might be trans- 
ported by polymorphonuclear leukocytes. Experi- 
ments to test this hypothesis are being carried out. 
In addition, studies on the behavior of leukocytic 
alkaline phosphatase activity following the use of 
x-ray therapy, chemotherapeutic and other agents 
are in progress. 
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The Nature and Incidence of Naturally Occurring 
Leukocyte Agglutinins. John J. Butler. Rochester, 
New York. (Aided in part by a Public Health 
Research Grant.) 

Leukocyte agglutinins have been reported in 
various clinical conditions, and they have been 
implicated as the causative factor for the leuko- 
penia in these diseases. In at least 2 of these studies 
weakly positive reactions were noted in the control 
series of cross matches between the white cells and 
serum of normal individuals. 

The purpose of this study was to determine the 
nature and incidence of this type of reaction. Cross 
matches of suspensions of white cells of normal 
individuals and the plasma of nonimmunized (not 
transfused, nulliparous) young people were incu- 
bated and read microscopically for agglutination. 
Certain strong agglutination reactions were titered 
and the effect of various factors was studied. The 
titers of strong reactions varied from 1-2 to 1-8. 
The optimal concentration of white cell suspension 
and ratio of cell suspension to test plasma was de- 
termined. Temperature and pH over a fairly wide 
range did not influence the reaction. The addition 
of albumin to the cross match markedly enhanced 
the titer. 

The saliva of a number of white cell donors 
previously mixed with the reacting plasma blocked 
the agglutination reaction. 

The incidence of this agglutinin was determined 
in a group of 31 individuals against a panel of 10 
white cell donors. There were 78 positive reactions 
out of 310 cross matches. Of the 78 reactions 45 were 
compatible with respect to the ABO red cell system 
and 43 were incompatible. 

In a similar study, when albumin was not added 
to the cross match, there were 53 positive reactions 
out of a total of 695 cross matches. 

The agglutination phenomenon appears to be 
an antigen antibody reaction. There seem to be 
several antigen antibody systems present in white 
cells and plasma, and these differ from the systems 
present in red cells. 


Observations on the Absolute Basophil Count in 
Health and Disease. G. Watson James, III, 
Dorothy U. Wright, Vivian Wilkerson and Rose- 
mary Shellenberg. Laboratory for Clinical Investi- 
gation, Department of Medicine, and Department 
of Pediatrics, Medical College of Virginia, Rich- 
mond. 

The previous method of Moore and James 
has been improved so that the determination of the 
absolute basophil count (ABC) may be done quickly 
under the low power objective and the staining 
fluid stabilized to prevent previous occasional pre- 
cipitation. Further observations have been made in 
normal newborn infants; in both sick and well 
children; in various normal and pathologic processes; 


and with serial determinations after cortisone or 
ACTH and operation (splenectomy) in various 
hematologic disorders. 

In 21 newborn Negro infants less than 12 hours 
old the mean ABC was 43 + 26 per cm., which is 
not significantly different from that found in adults. 
In normal children under 2 years, ABC averaged 
21 per cm., while healthy children had ABC counts 
about the same as adults. Convalescent children 
from a variety of disorders generally had lower 
ABC. 

Five patients with thrombocytopenic purpura 
showed a marked fall in ABC after cortisone; then, 
following splenectomy when cortisone was stopped, 
the ABC rose to greater than normal levels. In one 
patient with furunculosis, leukopenia and spleno- 
megaly, elevated ABC was not influenced by corti- 
sone, but rose slightly after splenectomy. Cortisone 
depresses the ABC in a manner similar to its effect 
on the absolute eosinophil count (AEC), but ABC 
cannot be correlated with AEC. 

The greatest increases in ABC are found in 
chronic granulocytic leukemia, and the count 
remains elevated after reduction of the total white 
cell count with roentgen therapy. A patient with 
subacute granulocytic leukemia showed a rise, 
then a fall, in ABC as his clinical condition deterio- 
rated. Acute leukemia showed very low ABC regard- 
less of total count. The fundamental significance of 
the basophil remains unknown. 


Polycythemia of Unknown Cause with Alveolar 
Hypoventilation. J. Howland Auchincloss, Jr., 
Ellen Cook and Attilio Renzetti. Department of 
Medicine, Upstate Medical Center, Syracuse, 
New York. 

The cause of a low arterial oxygen saturation 
in certain patients with polycythemia, but without 
congenital heart or pulmonary disease, has not been 
elucidated. Therefore, studies were performed be- 
fore and after venesection in a young man who 
presented marked obesity, cyanosis, polycythemia 
and heart failure. The striking finding was marked 
alveolar hypoventilation with PaCO, = 80 mm. Hg. 
Respiratory frequency was elevated and physio- 
logic dead space was normal, but tidal volume was 
reduced to 200 cc. No ventilatory basis for this was 
apparent since MVC was normal (150 L./min.). 
No other neurologic impairment was found. Other 
studies revealed normal maximal diffusing capacity 
with increased venous admixture; however, the 
markedly reduced arterial oxygen saturation (30%) 
was caused almost entirely by the hypoventilation. 
Pulmonary hypertension (95/50) and elevated car- 
diac index were also found. Venesection and treat- 
ment of heart failure, although helpful, did not 
restore respiratory function or hemodynamics to 
normal. 

In the absence of evidence favoring the diag- 
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nosis of primary neurologic, congenital heart or 
pulmonary disease, and in the absence of confirma- 
tory evidence favoring the diagnosis of polycythemia 
vera, it is concluded that this case represents a 
separate form of polycythemia. Obesity and respira- 
tory center impairment may be related to its de- 
velopment. 


Two-Stage Prothrombin Analysis Using Hemo- 
lyzed Whole Blood Thromboplastin. O. Herman 
Dreskin. Departments of Internal Medicine and 
Pathology, Jewish Hospital, Cincinnati. 

In attempting 2-stage prothrombins with 
platelet suspensions as thromboplastin, uniformity 
of platelet suspensions was sought by using whole 
oxalated blood. When the usual CaCl. in water 
was added to the blood, hemolysis occurred, and a 
surprisingly potent thromboplastic mixture resulted. 
Calcium chloride in saline did not produce this 
effect. 

A 2-stage prothrombin test may be done simply 
by either of 2 technics: the first is for normal bloods; 
the second is adapted to anemic, abnormal or old 
bloods. 

Reagents: (1) 4.5 ml. blood in 0.5 ml. 0.1 M 
sodium oxalate or 4% sodium citrate. (2) Calcium 
chloride, anhydrous, 0.02 M in water. (3) Pooled 


oxalated plasmas, fresh, 5.0 ml. Add 1.0 ml. 30% 
barium sulphate suspension. Incubate 10 minutes 
at 37 degrees C. 

Technic 1: To 0.2 ml. oxalated or citrated blood, 
at 37° C. add 9.8 ml. 0.02 M calcium chloride. At 
intervals of 6, 10 and 14 minutes take 0.2 ml. ali- 
quots and add to 0.2 ml. barium plasma at 37° C, 
and determine clotting time. Minimal clotting times 
of 13 to 30 seconds are optimal. A 15-second time 
against barium sulphate oxalate plasma represents 
approximately 1.4 units of National Institutes of 
Health thrombin or prothrombin. 0.2 ml. oxalated 
blood with an hematocrit of 40-45% represents 
approximately 0.1 ml. plasma. A 15-second minimal 
clotting time above would indicate a prothrombin 
unitage of 100 x 2 X 1.4 or 280 units per ml. of 
plasma. 400 units has been arbitrarily designated 
as 100%. 

Technic 2: A normal blood is treated as in 
technic 1, and its prothrombin concentration de- 
termined. Then to 0.1 ml. normal blood add 0.06 
ml. oxalated or citrated plasma (or 0.05 ml. serum), 
and then at 37° C. add 9.84 ml. 0.02 M calcium 
chloride and proceed as before. Subtract the pro- 
thrombin unitage of the normal blood from the 
total to give the concentration of the abnormal 
plasma or serum. 


CARDIOVASCULAR SYSTEM 


Neurogenic Factors in Coronary Syndromes— 
Clinical and Experimental Observations. Sidney 
Scherlis and R. Adams Cowley. University of 
Maryland School of Medicine, Baltimore. 

Certain clinical observations have indicated 
that neurogenic factors may influence the coronary 
circulation: The precipitation of angina by emotional 
factors, by the ingestion of food, by exposure to cold 
or by acute cholecystitis, etc. Less readily explained 
are the variability in the amount of exercise needed 
to cause angina at different times, the relationship 
of emotional stress to the precipitation of actual 
myocardial infarction and the reason for “pre- 
monitory symptoms” in 30 to 70% of cases of 
coronary occlusion. 

Based upon such observation, the problem of 
neurogenic factors in coronary disease was investi- 
gated in anesthetized dogs, by stimulating the vagus 
and its branches, and the stellate ganglion, and by 
the use of pharmacologic agents. It was-found that 
vagal stimulation produced many types of arrhyth- 
mia. Most striking was the demonstration that 
stimulation of certain branches of the vagus going 
to the heart produced prompt and profound and 
consistent electrocardiographic changes strongly 
resembling the pattern of acute myocardial injury 
in coronary occlusion in humans. The ST and T 
changes resulting from stimulating the vagal 


branches were not produced by stimulation of the 
main vagus itself, nor by stellate ganglion stimula- 
tion, the latter producing characteristic changes of 
another type. The influence of adrenalin and 
atropine on these changes was investigated. 

These experiments indicated that nerve stimu- 
lation exerted a profound effect, resulting in arrhyth- 
mia, ST and T changes, and, in some cases, sudden 
death in the animals. They suggest that neurogenic 
influence may play a role in precipitating coronary 
occlusion as well as angina. Based upon these 
studies a new operation for coronary disease has been 
devised, and several patients have been operated on. 


The Value of the Double Standard 2-Step Exercise 
Tolerance Test in Detecting Coronary Disease. A 
Follow-up Study of 1000 Military Personnel. 
Thomas W. Mattingly, Paul S. Fancher, Frank L. 
Bauer and George P. Robb. Walter Reed Army 
Hospital, Washington, D. C. 

One thousand consecutive patients, ages 18 to 

78, receiving a double 2-step exercise test as an aid 

in the diagnosis of coronary insufficiency were 

subjected to a careful follow-up study and evaluation 
averaging 7 years after the performance of the test. 

At the termination of the present period of evalua- 

tion 108 are dead, 20 are lost and 872 are living. 

Initial classification of the postexercise electro- 
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cardiograms according to Master’s criteria gave 746 
(75%) as having a normal response or negative 
test. and 254 (25%) as having an abnormal response 
or positive test. In this positive test group, follow-up 
studies showed a significant correlation between the 
type of abnormal response and the presence of 
coronary or organic heart disease only in those 
groups where ST depression in excess of 0.5 mm. was 
included as a criterion. Using this single criterion, 
reclassification of the 1000 tests yielded 145 positive 
tests and 855 negative tests, with a striking correla- 
tion between a positive test and subsequent manifest 
coronary disease. At the end of the follow-up 
period, 38% of those eliciting a positive response had 
experienced a fatal or nonfatal coronary occlusion 
whereas only 10% of the 855 in the negative group 
had experienced such in a similar period of follow-up. 
Subjective evidence of coronary insufficiency as 
manifested by clinical angina was also significantly 
higher in the positive as compared to the negative 
group. Only 11 of the 145 of the positive group 
presented no evidence of organic heart disease at 
the end of the period. Only 7 of the 145 were on 
active military duty, 4 of whom were symptomatic, 
partly disabled and on restricted duty. 

In the large group of 855 patients in the 
negative group, only 9 (less than 2%) developed 
fatal or nonfatal occlusions in the first 3 years after 
the tests; only 10% had fatal or nonfatal occlusions 
7 to 10 years after the test. The number who 
developed subjective, clearcut angina was small. 
The majority were fully active and exhibited no 
evidence of organic heart disease at the end of the 
study. 

When patients exhibiting a positive test 
developed coronary occlusion, the majority died 
suddenly, whereas those in the negative group 
developing a coronary occlusion exhibited a much 
higher rate of survival and less cardiac disability 
after recovery, suggesting that the coronary disease 
was not as severe as in the positive group. Pre- 
liminary necropsy studies indicate that those dying 
in the positive group have widespread and extensive 
coronary artery disease, whereas the coronary 
disease in the negative group tends to be localized 
and not as severe. 

Results show that a negative test does not 
preclude coronary sclerosis or disease or the develop- 
ment of a coronary occlusion and infarction in the 
immediate future, but does indicate that the 
probability of such is slight. If such do occur, the 
prognosis is better than when occurring in a patient 
after a positive test. 

The follow-up study provides definite evidence 
that the use of the postexercise electrocardiogram is 
8 valuable clinical aid in the diagnosis of coronary 
insufficiency, and in predicting the existence and 
severity of coronary artery disease in military 
personnel. 

The exercise test was found to have been of 


greatest clinical value in the detection of occult 
disease when the chest pain was not typically 
anginal in character and when the} resting electro- 
cardiogram was normal or borderline. The test also 
aided in the differentiation of coronary insufficiency 
manifested by atypical angina from severe anxiety 
states, radiculitis, hiatal hernia, gallbladder disease, 
peptic ulcers and malingerers in whom chest pain or 
discomfort identical with or similar to true angina 
were described. In others where coronary insuf- 
ficiency and coronary disease were recognized from 
the presenting clinical picture, a positive test 
offered additional information for reviewing 
authorities and aided in prognosis and management. 


The Oximeter-Controlled Induced Anoxemia Test 
for Coronary Artery Disease. Raymond Penneys. 
Vascular Section, Robinette Foundation, Hospital 
of the University of Pennsylvania. 

Forty-four experiments (32 on “coronary 
suspects,” 12 on healthy, middle-aged subjects) 
are reported using a technic which controls the 
hypoxemic stress according to the level of the blood 
arterial oxygen saturation. In this procedure the 
marked variability in the arterial saturation, such 
as is encountered from the inhalation of 10% 
oxygen, is prevented by constantly altering the 
oxygen content of the inhaled gas in order to 
produce the desired saturation, measured by the 
oximeter. The arterial saturation averaged approxi- 
mately 75% for both groups of subjects. These 
experiments demonstrate that: (1) the desired level 
of saturation can be produced and maintained in 
patients suspected of having coronary artery disease 
as well as in healthy volunteer subjects. The 
procedure is safe if the saturation is lowered gradu- 
ally and if pure oxygen is promptly substituted for 
low oxygen, should angina be induced. (2) The 
maximum electrocardiographic changes (in the 
RS-T segment and T-wave) of middle-aged, healthy 
subjects do not exceed those of younger healthy 
subjects, so that the previously described, more 
sensitive, criteria for a “positive” response are still 
valid. (8) The ballistocardiogram (Starr type), as 
well as the electrocardiogram, supplies important 
information during hypoxemia; the ballistic form 
was abnormal in 9 of the 10 positive responses 
(ECG or angina) in the coronary suspects but 
remained normal in the healthy subjects. 

It is concluded that the oximeter-controlled 
induced anoxemia test is a useful “stress” test for 
coronary artery disease, especially when objective 
evidence of coronary insufficiency is desirable, e.g., 
before and after instituting certain specific therapies 
for coronary artery disease (radioactive iodine, 
cardiac surgery). 


Left Ventricular Failure as a Complication of 
Chronic Cor Pulmonale. William Hollander, 
Walter E. Judson and Russell Sherwin. Evans 
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Memorial, Massachusetts Memorial Hospitals, 
and the Departments of Medicine and Pathology, 
Boston University School of Medicine, Boston. 
Of 12 patients with chronic lung disease 10 had 
complicating pulmonary hypertension. Their cardiac 
indices (direct Fick) and “PC” pressures were 
usually normal both at rest and during exercise. 
However, those patients with cor pulmonale, with- 
out associated hypertensive, valvular or arterio- 
sclerotic heart disease, who had elevations of the 
right ventricular end-diastolic pressures to over 20 
mm. Hg, likewise had abnormally elevated “PC” 
pressures of more than 20 mm. Hg. In a restudy of 2 
of these patients following treatment, the “PC” 
pressures returned to normal as the right ventricular 
end-diastolic pressures returned toward normal. The 
changes in “PC” pressures were not consistently 
related to alterations in cardiac output. At autopsy, 
3 patients with uncomplicated chronic cor pulmonale 
in failure, 2 of whom had had elevations in the 
“PC” pressures, were found to have evidence of 
both right and left ventricular failure, including 
chronic passive congestion of the lungs. 


The Substitution of Right Heart Failure for Dyspnea 
after Mitral Commissurotomy. Jacob Zatuchni, 
Eugene Kelly, Herbert M. Stauffer and Louis A. 
Soloff. Departments of Medicine and Radiology, 
Temple University Medical School, Philadelphia. 
(Aided by a grant from the Southeastern Branch 
of the Pennsylvania Heart Association.) 

Right heart failure has been reported by us and 
others as occurring in about 40% of individuals 
within one day to three weeks after mitral com- 
missurotomy. Clinical signs of failure may be 
obvious or subtle, and may occur soon after the 
relief of dyspnea. Long after the sodium retaining 
effect of surgery is dissipated, mild sodium loading 
unmasks this subtle type of failure. This effect was 
demonstrated by sodium balance studies. 

Simultaneous bi-plane stereoscopic angiocardio- 
graphic opacification of the right heart chambers 
timed by the carotid pulse using Chamberlain’s 
apparatus clearly visualizes this type of failure by 
the demonstration of stagnation within the right 
heart chambers. The prognosis of this failure 
depends upon preoperative cardiac reserve in 
addition to postoperative therapy. Even in those in 
whom all clinical evidence of right heart failure has 
disappeared, prolonged opacification of the right 
heart chambers with or without increase in diastolic 
volume of these chambers may persist. 


The Balance of Oxidative and Anaerobic Tissue 
Metabolism in Patients with Heart Failure. 
William E. Huckabee. Evans Memorial Hospitals, 
and Department of Medicine, Boston University 
School of Medicine, Boston. 

Rates of anaerobic energy metabolism were 
estimated by methods previously described, and 


these were compared with rates of O, uptake during 
brief, extremely mild stresses of exercise and 
hypoxia in normal human subjects and in patients 
with mitral valvular disease and ventricular failure. 
In spite of increases in cardiac output and OQ, 
delivery, the patients are shown to be unable to 
transport sufficient oxygen to supply tissue needs 
because of limited cardiac output response (‘forward 
failure’), the extra energy being supplied through 
nonoxidative chemical mechanisms. Energy from 
this source is found to be significant in magnitude in 
the patients and equal to that of O. consumption in 
some cases of heart failure. 

Equations are derived for expressing changes in 
oxygen uptake, cardiac output and A-Vo, as “per 
cent responses” relative to tissue energy require- 
ments. Certain patterns of alteration of these 3 
values, when compared with each other, are found 
to be indicative of the type of circulatory-respiratory 
impairment—that of heart failure suggesting a 
“physiologic lesion” of the cardiac output per cent 
response. The severity of this “lesion” before and 
after mitral valvuloplasty is shown to have little 
correlation with pressure measurements obtained by 
cardiac catheterization. The relationship of the 
symptoms of fatigue and dyspnea respectively to 
high rates of anaerobic metabolism is discussed. 


Aschoff Bodies in the Left Auricular Appendages of 
Patients with Mitral Stenosis: A Clinico-Patho- 
logic Study, including Postoperative Follow-up. 
Benjamin Manchester, Thomas M. Scotti, Mardelle 
L. Reynolds and Wilhelmina H. Dawson. Washing- 
ton, D. C. 

An interval in the natural history of rheumatic 
fever may be observed during and after surgical 
valvulotomy for mitral stenosis. The clinical events 
pre- and postoperatively, as well as the histologic 
picture of the rheumatic process as it is manifested 
in the biopsy specimens from the left auricular 
appendage, were studied and correlated. 

Observations were made on the tips of the left 
auricular appendages removed at operation for 
mitral valvulotomy on 35 patients. The material 
examined consisted of microscopic sections which 
were contributed to the AFIP by pathologists of 
various armed forces and V. A. Hospital labora- 
tories. In each case the clinical records were 
reviewed, and the subjects or physician contacted 
for follow-up information. As control material, heart 
specimens of 57 autopsy cases in the files of the 
AFIP were examined. The tip of the left auricular 
appendage corresponding to the amount of tissue 
generally removed at operation was obtained from 
these hearts, both “normal’’ and diseased. 

The clinical findings at the bedside as well as 
the ancillary laboratory procedures were correlated 
with the pathologic examination of the biopsy 
specimens from the left auricular appendage. An 
incidence of positive evidence of rheumatic activity 
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was noted in 13 (37.14%). The inadequacy of 
clinical and laboratory methods for the detection of 
active subclinical rheumatic carditis was apparent. 
The postoperative mortality and morbidity as well 
as clinical improvement was the same for both the 
positive and negative biopsy groups. Probably re- 
activation of rheumatic fever occurred with equal 
frequency in both groups. 


Simultaneous Left Atrial, Left Ventricular and 
Aortic Pressure in Normalcy and Mitral Stenosis. 
Eugene Braunwald, Howard L. Moscovitz, Salamao 
Amram, Richard P. Lasser, Samuel Sapin, Aaron 
Himmelstein, Mark M. Ravitch’ and Alvin J. 
Gordon. Department of Medicine and Surgery, 
The Mount Sinai Hospital, New York City. 

At operation, the hemodynamics of the left side 
of the heart were studied in 6 patients without mitral 
stenosis, and in 8 patients with mitral stenosis im- 
mediately before and after valvulotomy. Simul- 
taneous needle puncture of the left atrium, left 
ventricle and aorta was performed, and the 3 
pressures recorded through a cathode ray photo- 
graphic system employing identical base lines and 
sensitivities. Extremely accurate timing measure- 
ments of some of the mechanical events could be 
made by counting the interruptions of the electron 
beam. 
In the patients without mitral stenosis the left 
auricular mean pressure ranged from 4 to 10 mm. 
Hg, the left ventricular mean diastolic pressure from 
3 to 10 mm. Hg, and the left atrioventricular filling 
pressure gradient from 0 to 1 mm. Hg. 

The fundamental hemodynamic expression of 
mitral stenosis is the presence of an elevated left 
atrioventricular filling pressure gradient, which 
ranged from 4 to 20 mm. Hg. The purpose of mitral 
valvulotomy is the abolition of this gradient. The 
gradient returned to normal in 3 patients after 
valvulotomy, but was only partially reduced in the 
others. In 2 patients, significant elevation of the left 
ventricular end-diastolic pressures followed valvu- 
lotomy, indicating that pressure measurements on 
both sides of the stenotic mitral orifice are necessary 
in evaluating the results of surgery. 

The duration of the various phases of the cardiac 
cycle of the left side of the heart were measured. 
The left ventricular isometric contraction period 
averaged 0.040 sec., and in mitral stenosis could be 
separated into two parts, one preceding and the 
other following mitral valve closure. 


Permanent By-pass of the Aortic Valve by Means 
of Apical Aortic Anastomosis through a Plastic 
Prosthesis. Robert B. Case, Stanley J. Sarnoff 
and Thomas J. Donovan. Department of Physi- 
ology, Harvard School of Public Health, Boston. 

A technic has been developed by means of 
which the aortic valve can be permanently by- 
passed. This involves connecting the apex of the 


left ventricle to the thoracic aorta by a specially 
shaped lucite prosthesis which contains a Hufnagel 
valve. The ascending aorta may then, in the presence 
of such a by-pass, be totally and permanently 
occluded without producing overt evidence of 
circulatory compromise in the chronic dog. 

The technic and the results of survival studies 
are described. The possible applicability of this 
procedure to the alleviation of human aortic 
valvular disease is discussed. 


Evidence of Active Vasoconstriction in the Pulmo- 
nary Circulation of the Dog in Response to 
Pressor Amines. John C. Rose, Edward D. Freis, 
Charles A. Hufnagel and Edmund A. Massullo. 
Georgetown University Medical Center, Washing- 
ton, D. C. 

The question of whether or not pulmonary 
blood vessels are capable of vasomotor activity 
remains unsettled. A conclusive in vivo experiment 
is difficult to devise because alterations in cardiac, 
peripheral vascular or bronchomotor function in 
response to drugs may alter pressures and flows in 
the pulmonary circuit. These responses must be 
separated from changes in pulmonary resistance. 

A mechanical pump with controlled output was 
substituted for the left ventricle in dogs. Blood was 
drained from the left auricle to a reservoir (A) and 
pumped into the thoracic aorta. Epinephrine and 
norepinephrine were injected in the main pulmonary 
artery. Simultaneously, left auricular drainage was 
diverted to a second reservoir (B), as the previously 
filled reservoir (A) continued to supply the systemic 
blood flow. When reservoir (A) was depleted, the 
left auricular drainage and the blood in reservoir 
(B) (containing the drug which had traversed the 
pulmonary circulation) were returned to reservoir 
(A). For the period during which left auricular 
drainage was diverted, the drug under study 
traversed only the pulmonary circulation and was 
excluded from the heart and systemic arteries. 

When studied in this manner, epinephrine and 
norepinephrine caused an isolated increase in 
pulmonary vascular resistance. An elevation of 
pulmonary arterial pressure (PAP) and a decrease 
in pulmonary venous flow occurred, with no change 
in systemic arterial pressure or the rate of the intact 
right ventricle. However, when these drugs entered 
ths systemic circulation, a more marked rise in PAP 
occurred with an increase in pulmonary venous flow, 
as the output of the right ventricle increased. Thus, 
in the intact animal both increased pulmonary 
vascular resistance and right ventricular output 
contribute to the elevation of PAP. 


The Effect of Exercise Upon the Compression 
Chamber Function of the Pulmonary Artery in 
Patients with Mitral Stenosis. Richard P. Lasser 
and Salomao S. Amram. Cardiac Catheterization 
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Group, Department of Medicine, The Mount 
Sinai Hospital, New York City. 

It has been observed that patients with mitral 
stenosis, when subjected to exercise, sustain a rise 
of pulmonary arterial pulse pressure, while stroke 
volume has fallen or remained constant. Such a 
discordance between measurements, which usually 
vary directly with one another, can be explained by 
assuming a decrease in the distensibility of the 
pulmonary arterial system during exercise. Using a 
mathematic formulation of the relationship of 
factors involved in the “‘Windkessel’”’ function of the 
arterial system, it was possible to quantitate this 
decrease in distensibility. 

The actual formula used for calculation was a 
modification of that proposed by Broemser and Rank 
in 1930. This formula described the interrelation- 
ships of diastolic pressure, pulse pressure, total 
resistance to flow, duration of diastole and the 
distensibility within a pulsatile, elastic, hydraulic 
system. Data obtained by cardiac catheterization 
with regard to diastolic pressure, pulse pressure, 
resistance and duration of diastole within the 
pulmonary arterial system made it possible, there- 
fore, to calculate changes in distensibility. The 
factor of distensibility was assessed in terms of the 
volume elasticity modulus of the arterial system and 
was expressed in units of “elasticity resistance” as 
follows: 


PpW 

E’ = —— 

PdD 
where: E’ = apy = “elasticity resistance” in 
dyne/cm.’ Pp = pulse pressure in dynes/cm.? 


W = total resistance to flow, Pd = diastolic pres- 
sure in dynes/em.?, D = duration of diastole in 
seconds. 

It was shown that exercise produced increases 
in elasticity resistance of considerable magnitude in 
the patients with mitral stenosis. It was suggested 
that this decrease in distensibility accounted, in 
part, for the magnitude of the rise in systolic 
pressure within the pulmonary artery, and that the 
different responses observed among individuals with 
the same apparent clinical degree of mitral] stenosis 
and subjected to a similar amount of exercise might 
likewise be an expression of differing distensibility 
characteristics. The magnitude of the elasticity 
resistance was found to be related to the level of 
pulmonary artery mean pressure, and was not 
closely related to other factors such as total pulmo- 
nary vascular flow resistance, heart rate or stroke 
volume. 

Three types of response were noted: (1) where 
pulmonary artery mean pressure was elevated 
during exercise by less than 35% of its resting 
value, elasticity resistance showed little change; 
(2) an increase on exercise of between 35 to 55% of 


mean pressure resulted in a rather constant increase 
of elasticity resistance of about 150%; (3) when 
pulmonary arterial mean pressure rose to beyond 
55% of its resting value, elasticity resistance 
increased at an accelerated rate, far in excess of the 
changes in mean pressure. 


Body Fluids in Hypertension and Mild Heart 
Failure. M. Walser, B. J. Duffy and W. Griffith. 
National Naval Medical Center, Bethesda, 
Maryland. 

The volume of distribution of radiosulfate (as a 
measure of the extracellular fluid volume) and of 
radiochromate-labeled red cells (as a measure of 
the blood volume) can be determined simultaneously 
on a single blood sample, with an error of less than 
10% on replicate determinations in a single indi- 
vidual, in either method. 

In 32 normal subjects, ECF was 13-19% of body 
weight and BV was 5-8% of body weight. The ratio 
of ECF to simultaneously determined BV was 1.9 
to 3.3, and showed the same variability (s.d./ 
mean = 0.12) as did ECF or BV in terms of weight. 
Evidently factors other than lean weight or total 
weight influence the magnitude of these compart- 
ments. 

In 11 subjects with sustained diastolic hyper- 
tension, but no renal or cardiac failure, ECF and 
BV were normal. 

In 24 subjects with symptoms of congestive 
failure and elevated venous pressure, but no 
peripheral edema, ECF was elevated above 19% 
of body weight in 20 subjects (80%), and the mean 
increase was 4 L. BV was not significantly elevated, 
the mean value being 66.8 cc./Kg. in 12 subjects 
with rheumatic heart disease, 62.8 cc./Kg. in 12 
subjects with arteriosclerotic heart disease, and 
63.1 cc./Kg. in 25 normal subjects. The ratio of 
ECF to BV was elevated in the subjects with heart 
failure, though less consistently than was ECF in 
relation to weight. Thus, blood volume expansion is 
not proportionate to interstitial fluid expansion in 
nonedematous heart failure. 

The volume of distribution of radiosulfate fell 
to normal or towards normal with treatment, and 
appeared to provide a useful objective index of the 
severity of heart failure when edema is not visible. 


Pheocromocytoma: A Variable Clinical Disease. 
Evaluation of Presently Available Diagnostic 
Tests and Report of 6 Cases. Marvin Moser, 
Laurence H. Kyle, William P. Walsh, Edmund 
Reppert and Thomas W. Mattingly. Washington, 
D. C. and New York. 

A review of the authors’ experience with 
presently available diagnostic tests for pheochromo- 
cytoma in several hundred hypertensive patients was 
made. The tests employed include the histamine, 
Etamon, Hexamethonium, Regitine, Priscoline and 
Benzodioxane tests. Drugs were used either alone 
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or in combination and in most cases more than one 
diagnostic procedure was employed. Histamine, 
when checked by a cold pressor response, proved to 
be the most consistently reliable “provocative” test 
when used during the normotensive phase of the 
disease. During the hypertensive phase the Regitine 
test proved to be most useful. So-called “false 
positive” responses with this test occurred in 
patients receiving sedatives, and in those with renal 
insufficiency. 

Six cases of proved pheochromocytoma are 
summarized. Each presented a different clinical 
picture, emphasizing the extreme variability of the 
disease. Unusual electrocardiographic and x-ray 
findings were noted in 3 cases. These atypical 
findings stress the importance of utilizing routine 
“screening” tests for the diagnosis of this curable 
form of hypertension. 


Serum Glutamic Oxalacetic Transaminase in 
Experimental Myocardial Infarction. Irwin 
Mydick, Albert Medwid, Felix Wroblewski, Arthur 
Allen and John S. LaDue. Sloan Kettering 
Institute and Medical Service of Memorial 
Center for Cancer and Allied Diseases, New 
York City. 

Transamination reactions have been carefully 
studied in vitro. It has been shown that the glutamic 
oxalacetic transaminase enzyme is present in 
highest concentrations in mammals in heart, liver, 
skeletal muscle and brain, and is present normally in 
small amounts in all sera. It has been demonstrated 
that marked increases in this enzyme can be 
measured in the serum in certain diseases including 
myocardial infarction and hepatitis. A swift, rapid 
and accurate system has been devised to measure 
concentrations of this enzyme, the final step being 
that of a decrease in optical density as DPNH is 
oxidized to DPN. 

The present experiment demonstrates changes 
in serum transaminase during many phases of 
induced myocardial infarction in dogs. The chest is 
entered, a tie placed loosely around a chosen 
coronary artery, the ends brought outside through 
the chest wall and the chest closed. Following this 
trauma to chest muscles, the transaminase returns 
to normal within 4 to 5 days. The ties are then 
pulled taut, occluding the coronary artery and 
producing infarcts of varied sizes. All experiments 
are performed with electrocardiographic verification 
of infarction, frequent serum enzyme determinations 
and postmortem studies. Graded increases in serum 
transaminase are produced regularly by this 
procedure. 

The practical applications of this experiment 
are considered. 


Potassium Transport in the Myocardium of the 
Intact Subject. Hadley L. Conn, Jr. and James S. 
Robertson. Department of Medicine, Brookhaven 


National Laboratory, Upton, New York; Depart- 
ment of Medicine, University of Pennsylvania 
School of Medicine, Philadelphia. 

A technic for the determination of rates of 
potassium transport in the myocardium of the intact 
subject was developed. This procedure combines 
catheterization of the coronary sinus with radio- 
isotope technics. Continuous recording (by special 
blood sampling and radioisotope counting and 
recording equipment) of radiopotassium activity 
with respect to time in arterial and coronary sinus 
blood during an infusion of K* is carried out for 
30 minutes. 

The results are analyzed on the assumption 
that the heart can be characterized as a 3-compart- 
ment system consisting of blood, extracellular fluid 
(ECF), and intracellular fluid (ICF) of muscle 
connected in series. In five normal dogs the transport 
rate between plasma and ECF was found to average 
1.9 mEq./Kg. of left ventricle/min. and the trans- 
port rate between ECF and ICF to average 4.2 
mEq./Kg. of left ventricle/min. The plasma = ECF 
rate indicates that this exchange is a blood flow 
regulated process. The ECF = ICF exchange is 
probably intermittent and therefore of the order of 
.012 mEq./Kg. for each cardiac cycle. The applica- 
tion of this technic in abnormal states and to 
measurement of potassium transport in other organs 
is considered. 


The Circulating Splanchnic Red Blood Cell and 
Plasma Volumes and the Splanchnic Hematocrit 
in Man. Willoughby Lathem and Martin E. 
Gordon. Department of Internal Medicine, Yale 
University School of Medicine; V. A. Hospital, 
West Haven, Connecticut. 

A method based on the dilution of I'*!-labelled 
albumin within the splanchnic bed has been de- 
veloped by Bradley to estimate the splanchnic 
plasma volume (SPV). This principle has been 
applied to determine the total (RBC plus plasma) 
circulating splanchnic blood volume (SBV) and the 
distribution of red blood cells and plasma within 
the splanchnic bed of normal human subjects. 

Following simultaneous injection of NazCr®4O,- 
labelled RBC and I'*!-labelled albumin into an 
antecubital vein, hepatic venous and _ brachial 
arterial blood were withdrawn at a constant rate for 
195 seconds. Isotope concentrations of whole blood 
and plasma were determined, and the splanchnic 
red cell volume (SRCV) and SPV were calculated 
as the quantity of isotope (Cr* and I'!, respectively) 
entering (splanchnic blood flow [BSP method] 
times the mean arterial concentration) the splanch- 
nic bed less the quantity leaving (mean venous 
concentration times flow) during equilibration 
divided by the equilibrium concentration. 

The mean SRCV was 395 + 102 ml. and 
averaged 19% of the total red cell volume; mean 
SPV, 567 + 124 ml. and averaged 19% of the total 
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plasma volume and the mean SBV, 962 + 190 ml. 
and averaged 19% of the total blood volume. 
Splanchnic hematocrit/peripheral hematocrit aver- 
aged 0.91 + 055. The mean erythrocyte circulation 
time ({ = SRCV/splanchnic red cell flow) averaged 
36 seconds and the mean plasma circulation time 
(§ = SPV/splanchnic plasma flow) 42 seconds. 

These results suggest that red cells and plasma 
are distributed within the splanchnic bed in the 
same relative proportions as in the body as a whole, 
and tend to support previous observations that the 
so-called “extra plasma” is evenly distributed 
throughout the body. Alterations of splanchnic 
hematocrit may, however, contribute to variations 
in body/peripheral hematocrit ratios observed in 
various physiologic and diseased states. 


Circulatory Studies in Wernicke’s Encephalopathy: 
Preliminary Observations. William F. McNeely, 
Michael A. Gravallese, Jr. and Maurice Victor. 
Second and Fourth (Harvard) Medical Services 
and the Thorndike Memorial Laboratory, Boston 
City Hospital; the Neurological Unit, Massa- 
chusetts General Hospital; the Department of 
Medicine and Neurology, Harvard Medical 
School, Boston. 

Cardiovascular beriberi and Wernicke’s en- 
cephalopathy are both athiaminotic states associated 
with elevated blood pyruvate and lactate levels. In 
the present study, patients with Wernicke’s en- 
cephalopathy were investigated to determine 
whether cardiovascular abnormalities existed. 

Seven patients were studied before and after 
thiamine administration. Cardiac index (photometric 
dye dilution technic) prior to treatment averaged 
4.37 + 2.11 L./min./M.?, with a wide range of 1.4 
to 6.5 (normal values in this laboratory are 3.53 
+ 0.88 L./min./M.’). Minor changes were seen 
within 1144 hours after intravenous thiamine in 2 
subjects. Of 6 subjects studied after receiving 
thiamine as the only vitamin supplement for 4 or 
more days, 3 with previously high indices fell to the 
normal range and 3 remained normal or low without 
significant change. Oxygen consumption showed no 
consistent alteration before or after therapy. Nearly 
all subjects had elevated blood pyruvate levels in 
the untreated state, with decrease to or toward 
normal on treatment. There was no definite correla- 
tion between pyruvate level and control cardiac 
index or change in index with treatment, nor was 
Laennec’s cirrhosis a constant feature of those 
subjects having high cardiac indices. 

Eleven subjects were subjected to a 70° tilt. 
Of these, 6 showed postural hypotension, despite an 
increased sympathetic response, on one or more 
occasions; in 3 of these, hypotension was profound. 
This abnormality could not be correlated with age, 
cardiac index, arterial pressure, Evans blue space, 
blood pyruvate level or administration of thiamine. 


In this series of patients some circulatory 
abnormalities were seen, although no _ specific 
pattern emerged. Postural hypotension, apparently 
on a nonsympathetic basis, may occur in Wernicke’s 
encephalopathy. 


Intramyocardial and Epicardial Electrocardiograms 
in Acute Localized Ventricular Ischemia Cor- 
related with Oxygen Tension Determinations and 
with Muscle Dynamics. J. J. Sayen, W. F. 
Sheldon, G. Peirce and P. T. Kuo. Edward B. 
Robinette Foundation, Medical Clinic, Hospital 
of the University of Pennsylvania; the Depart- 
ment of Pathology, Medical School, University of 
Pennsylvania. (Aided by grants from the National 
Heart Institute and of the National Institutes of 
Health, Public Health Service.) 

The myocardial effects of acute coronary artery 
obstruction have been studied in dogs by: (1) 
oxygen tension estimations obtained polarographi- 
cally from platinum electrodes, (2) intramyocardial 
electrocardiograms recorded from these oxygen 
electrodes, (3) muscle contraction measurements 
based on motion picture records and (4) epicardial 
electrocardiograms. These studies have been 
performed simultaneously at multiple ischemic and 
control areas during acute coronary ligation and 
after survival periods permitting scar formation. 

The order of events during the first 30-50 
heart beats following coronary occlusion has been: 
(1) a progressive fall in oxygen tension, (2) abnormal 
muscle contraction, (3) intramyocardial electro- 
cardiographic RS-T elevation and T-wave reversal, 
(4) one or two extrasystoles and (5) epicardial 
electrocardiographic abnormality. With longer 
ischemic periods intramyocardial QRS complexes in 
the outer muscle layers have decreased their 
amplitude considerably, a change unreflected epi- 
cardially. Acute coronary narrowing may produce 
significant oxygen tension falls and intramyocardial 
electrocardiographic abnormality without meas- 
urable muscle contraction disturbance, ectopic beats 
or abnormal epicardial electrocardiograms. 

Residual scars, usually small and subendo- 
cardial, have been electrocardiographically well- 
reflected epicardially, and in  intramyocardial 
records. However, the earliest, most sensitive and 
sometimes sole evidences of acute ischemia have 
been intramyocardial electrocardiographic  ab- 
normalities and lowered oxygen tension. 


The Significance of the Direction of the Mean T 
Vector in Bundle Branch System Block. Irwin 
Hoffman and Jerome Schack. Medical Service and 
Electrocardiographic Laboratory of Beth Israel 
Hospital, New York City. 

The difficulties associated with the interpreta- 
tion and significance of electrocardiograms exhibiting 
bundle branch system block are familiar to all. We 
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have attempted to evaluate such electrocardiograms 
by means of the spatial vector method as outlined 
by Grant. 

One hundred and thirty electrocardiograms with 
QRS duration of greater than 0.12 second were 
selected at random from the files of the Electro- 
cardiographic Department. No attempt at selection 
other than that the record be technically satisfactory 
was made. The mean QRS vector, the vector of the 
terminal 0.04 second, F 0.04, and the mean T vector 
were plotted in the frontal plane on the Bayley 
triaxial system and in tridimensional fashion 
utilizing a plastic model. The spatial angles of 
QRS-T and F 0.04-T were determined. 

Generally, in right bundle branch system block, 
F 0.04 was directed anteriorly and to the right while 
T was directed leftwards and posteriorly. In left 
bundle branch system block F 0.04 was directed 
leftwards and posteriorly while T was directed 
anteriorly and to the right. In 114 of the 130 
electrocardiograms the F 0.04-T angle was greater 
than 120°. Of these 114 the F 0.04-T angle was 
greater than 150° in 663g and between 120° and 
150° in 3344 %. 

The clinical records of all patients were 
reviewed. Of the 114 patients whose electrocardio- 
grams exhibited F 0.04-T angle greater than 120°, 7 
had no evidence of heart disease. Of the 16 patients 
whose electrocardiograms demonstrated narrow 
F 0.04-T angles (i.e., less than 120°), all had 
unequivocal clinical or pathologic evidence of severe 
organic heart disease. Of these 16 patients, 7 had 
succumbed to heart disease shortly after the electro- 
cardiogram under study was obtained. The anatomic 
diagnosis included multiple myocardial infarction, 
multivalvular rheumatic heart disease and congenital 
heart disease with probable aberrant coronary 
artery. 

It is our impression that in the presence of 
bundle branch system block the finding of a narrow 
(less than 120°) F 0.04-T angle is diagnostic of 
organic heart disease and that, furthermore, it 
carries the connotation of severe disease. 


Utility of CR Leads in Diagnosis of Auricular 
Arrhythmias and Hypertrophy, Ventricular Hy- 
pertrophy and Ischemia. Richard Gubner. Depart- 
ment of Medicine, Kings County Hospital and 
Bureau of Medical Research, Equitable Life 
Assurance Society of the U. S., New York. 

Clinical utility has been sacrificed to electro- 
cardiographic theory in the abandonment of bipolar 
chest leads for unipolar V leads. Several specific 
illustrations are cited where CR chest leads are 
diagnostically superior to V leads. The bipolar 

chest-right arm lead augments the positive P and R 

waves, and augments negativity of the ST segment, 

80 that abnormalities become more distinct. 

Accentuation of the P wave in lead CR; (or CRs) 


makes this lead particularly useful for the dif- 
ferentia] diagnosis of auricular arrhythmias and 
detection of auricular hypertrophy. The sharp spikes 
regularly seen in auricular flutter are in accord with 
the concept of a unifocal pacemaker rather than the 
older theory of circus movement. 

Lead CRs most reliably reflects the endocardial 
to epicardial lead field of the lateral wall of the left 
ventricle, which is the major determinant of the 
ventricular complex. It is the best single lead for the 
recognition of left ventricular hypertrophy and 
myocardial ischemia as reflected by depression of 
the ST segment following the exercise test. Illustra- 
tions are presented indicating the value of the CRe 
lead in detecting ventricular hypertrophy and 
coronary insufficiency. It is not intimated that CR 
leads are regularly preferable to V or CF chest 
leads, since T wave inversion is less evident in the 
CR than other chest leads. However, in acute 
coronary insufficiency ST segment depression, 
which is most sensitively revealed in the CReg lead, 
is of more significance than T wave changes. 


The Effect of Changing the Position of a Dipole in 
the Esophagus on the Sagittal Vector Calculated 
from an Anterior and Posterior V Chest Lead. 
Albert D. Kistin and Aaron Birenbaum. Washing- 
ton, D. C. 

Three dipoles in a row were placed in the 
esophagus, the middle one opposite the center of 
the heart, the centers of the dipoles 2.5 or 5 cm. 
apart. The anatomic angles of the dipoles in the 
sagittal plane were determined by an _ ortho- 
diagraphic method found to be accurate on models. 
Direct current was passed through the dipoles, and 
sagittal angles were calculated from the resulting 
deflections in lead Vy and a simultaneous V lead 
whose exploring electrode was opposite the center of 
the middle dipole, either on the anterior surface of 
the chest (Va) or on the posterior surface of the 
chest (Vg). The determinations from Va-Vy were 
made in 17 male subjects, and from Vg-Vr in 9 of 
these subjects. 

There is agreement between the anatomic and 
calculated angles of the middle dipole, the mean 
difference being 6.9° + 5.2° for Va:Vp and 6.8° + 
4.8° for Vg-Vr. By contrast there is considerable 
discrepancy between anatomic and calculated angles 
of the eccentric upper and lower dipoles when 
Va-Vr are used, the mean difference for the lower 
dipoles being 37.3° + 14.3° and for the upper dipoles 
25.9° + 10.4°. When Vg-Vr are used the mean 
difference between anatomic and calculated angles 
for the upper dipoles is 19.7° + 9.2°, whereas the 
agreement is good for the lower dipoles with a mean 
difference of 7.4° + 5.2°. 

Since the position of the mean cardiac vector 
or its relation to conventional chest leads is not 
known, it is likely that errors comparable to those 
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noted in this study occur when conventional chest 
leads are used for spatial vector analysis of the 
cardiac electric field. 


Vasomotor Responses in Denervated Human Limbs 
and Their Clinical Implications. Walter Redisch, 
Francisco Tangco, Lothar Wertheimer and J. 
Murray Steele. Research Service, Third (New York 
University) Medical Division, Goldwater Me- 
morial Hospital, New York. 

The rate of blood flow to the extremities was 
measured in hemiplegic patients, comparing the 
paralyzed limb with the normal one. In a cool 
environment (20° C., 55% humidity) it was found 
that the basal flow was equal or slightly higher on 
the paralyzed side, and the vasodilator response to 
the Gibbon-Landis procedure was unimpaired. In 
patients with high transection of the cord, the basal 
flow is also somewhat higher than in normals (D1 to 
D4), but in contrast the Gibbon-Landis procedure 
using one upper extremity failed to induce reflex 
vasodilatation in the paraplegic lower extremities. 
In sympathectomized limbs, average basal flow was 
higher than in intact limbs, and the Gibbon-Landis 
procedure regularly produced a paradoxic reaction; 
namely, decrease in blood flow without decrease in 
systemic arterial pressure. 

In both normal individuals and patients with 
obliterative arterial disease, adrenergic blocking was 
followed by increase in the basal flow. Reflex 
vasodilatation could, however, be induced to at 
least the same extent as before administration of the 
blocking agent. In preliminary experiments, the 
paradoxic constrictor response to the Gibbon-Landis 
procedure observed in sympathectomized limbs was 
abolished by adrenergic blocking. 

It is concluded that reflex vasodilatation in the 
lower extremities can be elicited only in the presence 
of intact sympathetic pathways. Interference with 
transmission of vasomotor impulses at the vessel 
wall (adrenergic blocking) does not impair the reflex 
vasodilator response in the extremities. The unex- 
pected finding of a vasoconstrictor response to the 
Gibbon-Landis procedure in the sympathectomized 
limbs might conceivably be related to oversensitiza- 


tion of the vessels to circulating catecholamines or to 
overproduction of these substances in the vessel 
wall; but the mechanism is far from clear. 


A Thermoregulated Cool Box, As a Substitute for a 
Thermoregulated Cool Room, to Measure Blood 
Flow in Peripheral Arterial Diseases. Raymond 
Penneys. Vascular Sections, Robinette Founda- 
tion, Hospital of the University of Pennsylvania, 
Philadelphia. 

In patients with peripheral arterial disease the 
prime factor influencing the survival of the limb is 
the capacity for blood flow in the affected extremity, 
This can be measured by the reflex vasodilatation 
test, by comparing digital skin temperature with the 
temperature of the surrounding air after all ‘“vaso- 
motor tone” in the limb is removed. The environ- 
mental air must be cool (approximately 20° C.) and 
reasonably constant (+1° C.) in order that the skin 
temperature—air temperature relationship be a valid 
measurement of blood flow. In the past, this exposure 
to cool air has required that the patient be placed in 
a thermoregulated cool room. 

For the sake of economy, a thermoregulated 
cool box has been substituted for the thermo- 
regulated cool room. Only the distal portion of the 
extremity on which blood flow measurements are to 
be made is inserted in the box; the remainder of the 
subject stays in an ordinary room, with uncontrolled 
air temperature. With this cool box, reflex vaso- 
dilatation tests were made on the feet of patients 
having peripheral arterial disease (31 observations) 
and of normal subjects (22 observations) and the 
results were compared to those obtained by the 
standard test, using the cool room. Excellent 
agreement was found to exist between the two 
methods; the correlation coefficient (r) was 0.9 for 
the patients with arterial disease. 

It appears, therefore, that a thermoregulated 
cool box may be used instead of a thermoregulated 
cool room in carrying out the reflex vasodilatation 
test. This should make reliable measurements of 
blood flow in the extremities more readily available 
in the management of peripheral arterial disease. 


CENTRAL NERVOUS SYSTEM 


a-(2-Piperidyl) Benzhydrol Hydrochloride (Mera- 
tran) as an Anorexigenic Agent in the Manage- 
ment of Obesity. E. Phillip Gelvin, Thomas H. 
McGavack and Raymond C. Pogge. Obesity 
Clinic, Welfare Island Dispensary; the New 
York Medical College, Metropolitan Hospital 
Research Unit, New York. 
a-(2-piperidyl) benzhydrol hydrochloride 
(Meratran) is a new chemical type of central 
stimulant. Early pharmacologic evaluation of this 


drug in dogs revealed a markedly decreased con- 
sumption of food by the experimental animals. 
Because of this finding, a study to determine the 
anorexigenic effect of this drug in the management of 
obesity in humans was undertaken. 

All subjects were patients at the Obesity clinic 
of the Welfare Island Dispensary, New York. All 
except two were women. Their average age was 44 
years, average height 61.5 inches, and average 
weight 208 Ibs. 
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A similar diet was prescribed for all of the 
patients and kept constant throughout the entire 
period of observation. This diet allowed approxi- 
mately 1000 calories a day. Each patient was also 
given either Meratran (2.5 mg. per tablet) or an 
identically appearing placebo, with instructions to 
take one tablet 20 minutes before each meal. 
Patients were alternated as to which drug was 
prescribed initially. It was planned that each subject 
would be observed for a period of about 6 weeks on 
each of the medications. Patients were seen every 
second week. 

Many patients were lost from the study before 
the entire program could be completed. Forty one 
patients were observed while on one or more courses 
of each medication, 19 only while taking Meratran, 
and 17 only while taking a placebo. 

For the group observed while taking both 
medications, the average time of observation while 
using Meratran was 7.2 weeks, and the average 
weekly weight loss was 1.1 lb. While using a placebo, 
the average time of observation was 6.7 weeks, and 
the average weekly weight loss was 0.3 lb. 

The group using only Meratran was observed 
for an average of 6.1 weeks, and had an average 
weekly weight loss of 1.2 lb., while the group using 
only a placebo was observed for an average of 6.0 
weeks, and had an average weekly weight loss of 
0.6 Ib. 

The average weekly weight loss for all patients 
while taking Meratran was 1.1 lb., and while taking 
a placebo was 0.4 lb. 

Frequent examinations of the pulse rate and 
blood pressure in all patients, and determinations of 
the basal metabolic rate, urinalysis, hemoglobin and 
white blood cell count in a representative group 
while on each of the medications revealed no sig- 
nificant effect on any of these measurements 
attributable to Meratran. 

Side effects were noted by 17 patients (28%) of 
those taking Meratran. These were for the most part 
a result of the central stimulation and were mani- 
fested by nervousness and a sensation of dizziness 
and lightheadedness. 


Meratran: A New Drug Proposed as an Alternative 
to Shock Therapy in Depressions. Henry E. 
Andrén. Takoma Park, Maryland. 

Depressions usually respond well to electric 


shock treatment, but a safe, nontoxic agent which 
could be given orally as an alternative would be 
useful in many cases, particularly in mild depressions 
or in cases where coronary disease or other organic 
conditions may be considered as relative or absolute 
contraindications for shock therapy. 

A convenient and efficient method for selecting 
those patients who can be treated with (Meratran 
(a-(2-piperidyl) benzhydrol hydrochloride) alone as 
well as for using Meratran as an adjunct in those 
cases requiring electric shock, is described. The first 
17 cases treated according to the proposed regime 
appear to confirm tentatively the usefulness of the 
procedure. In 8 of the 17 patients, ranging in age 
from 24 to 77 years, symptomatic improvement 
resulted from the administration of Meratran orally 
in dosage of 3.0 mg. to 8.0 mg. daily. The remaining 
patients needed electric shock or lobotomy, but in 3 
of these cases the number of shock treatments needed 
was minimized and Meratran was helpful as an 
adjunct during the period following shock treatment. 

The suggested procedure is as follows: On the 
first day the patient is given a dose of 2.0 mg. 
Meratran intravenously, which does not influence 
blood pressure, pulse rate or respiration. If the 
patient is one who will ultimately respond to oral 
therapy, some improvement in the depressed mood 
or relief of fatigue appears within the first 60 minutes 
following injection, and may continue for most of 
the day. If such temporary inprovement is seen 
following intravenous administration, the patient is 
given 1.0 mg. of Meratran orally 3 times daily for 
7 days. If the clinical response is satisfactory, this 
dose is continued for a period of 6 to 8 weeks, after 
which further treatment usually is not required. If 
there is no response to 3.0 mg. daily, the dose is in- 
creased during the second week to 2.0 mg. orally 3 
or 4 times daily. If this does not produce the de- 
sired results, the patient is classified as requiring 
shock treatment. 

A dose of 2.0 mg. Meratran given 30 minutes 
before electric shock therapy appears to result in a 
better response than would be expected with shock 
alone: recovery is quicker and fewer treatments are 
required. Following a relatively short course of 
electric shock the patient can frequently be main- 
tained on an oral dose of 1.0 mg. of Meratran 3 
times daily. 


ENDOCRINES AND METABOLISM 


dl-Triiodothyronine Administered Orally in Adult 
and Juvenile Myxedema. Thomas F. Frawley. 
Department of Endocrinology and Metabolism, 
Albany Medical College and Albany Hospital, 
Albany, New York. 
The levo isomer of triiodothyronine possesses 3 


to 4 times the calorigenic effect of ]-thyroxine, while 
the dextro isomer is calorigenically inactive. dl- 
Triiodothyronine appears to possess intermediate 
activity. The dl-isomer has been studied in 7 pa- 
tients with myxedema and its activity compared to 
sodium 1]-thyroxine and to desiccated thyroid. 
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Two patients with juvenile myxedema were ex- 
tremely sensitive to a daily dose of 25 to 50 yg. of 
dl-triiodothyronine. Doses greater than 100 ug. 
daily could not be tolerated. There was a prompt 
fall in serum carotenoids which preceded the de- 
crease in serum cholesterol. In 5 adults with myxe- 
dema 100 ug. of dl-triiodothyronine produced a 
calorigenic effect in 24 hours. Both groups of myxe- 
dematous subjects exhibited weight loss, reduction 
in serum cholesterol and an elevation of basal 
metabolic rate. Euthyroidism was obtained in 
adults with daily doses of 200 to 300 ug. of dl- 
triiodothyronine. 300 yg. of dl-triiodothyronine 
possessed the equivalent metabolic activity of ap- 
proximately 400 yg. of orally administered sodium 
]-thyroxine and 120 to 180 mg. of desiccated thyroid 
orally. 

All cases responded dramatically and uni- 
formly to dl-triiodothyronine. One patient previ- 
ously resistant to a daily dose of 720 mg. of desic- 
cated thyroid responded promptly to 100 yg. of 
dl-triiodothyronine. Bilateral post-thyroidectomy 
exophthalmos in 1 patient did not improve with 
oral dl-triiodothyronine, although suppression of 
the radioactive iodine uptake from 37 to 7% oc- 
curred in 14 days. dl-triiodothyronine acts rapidly 
in minute doses requiring caution in administration 
in myxedema with heart disease, and discontinuance 
produces prompt withdrawal symptoms. In addi- 
tion to therapeutic effectiveness dl-triiodothyronine 
is particularly useful in delineating cases of hypo- 
thyroidism refractory to thyroid extract. 


Demonstration of Dynamic Equilibrium of Thyroid 
Hormone by Simultaneous Estimation of Syn- 
thesis and Degradation. Sidney H. Ingbar and 
Norbert Freinkel. Harvard Medical School, 
Boston. ° 

Implicit in many studies of thyroidal function, 
but never proved, is the assumption that rates of 
production and utilization of thyroid hormone are 
equal. Although this concept of equilibrium seems 
reasonable under normal circumstances, it is clearly 
unjustified during environmental or pharmacologic 
stress. Changes in the PBI reflect disruptions of 
equilibrium only poorly, since discrepancies be- 
tween synthesis and degradation may be buffered 
by the intervening pool of glandular hormone. 

A method was therefore devised which makes 
possible the simultaneous estimation of the rate of 
production of thyroid hormone and the rate of 
utilization of thyroxine. Preparatory to a study of 
various disease states, this technic was applied to an 
evaluation of the equilibrium concept. 

The rate of utilization of thyroxine was deter- 
mined following the administration of I'*!-labelled 
1-thyroxine. By allowing the inorganic I'*! liberated 
during peripheral degradation to partition between 
thyroid and urine, relative rates of entry of ionic 
iodide into these sites were ascertained. Thus, the 


average daily thyroidal accumulation of stable 
iodine could be calculated from measurements of 
the mean daily urinary excretion of I!”’. 

In 11 euthyroid and 2 panhypopituitary pa- 
tients, concomitant measurements of utilization and 
production averaged 48.4 and 52.9 ug. hormonal 
iodine/day, respectively. Statistic analysis revealed 
no significant difference between paired values in 
individual patients. A dynamic equilibrium be- 
tween production and utilization of thyroid hor- 
mone was thus demonstrated. 


A Study of the Effect of Stable Iodine on the Secre. 
tion of I'*! from the Thyroid Gland in Patients 
with Thyrotoxicosis. Monte A. Greer, Leslie J. 
DeGroot and Eleanor Siperstein. National Cancer 
Institute, Bethesda, Maryland. 

The thyroid secretion rate has been studied in 
9 thyrotoxic patients by administering 100 ue. I 
and 24 hours later beginning the administration of 
30-60 mg. Tapazol every 8 hours. Loss of radioac- 
tivity from the thyroid was determined by daily 
external scintillation counting. When the secretion 
rate had become established, administration of 100 
mg. Nal every 8 hours was begun in 7 patients. In 
every case a marked slowing of secretion rate was 
produced. In 6 patients, 10-40 U. TSH were given 
daily while iodine and Tapazol were continued. 
Thyroidal secretion was stimulated to approxi- 
mately the rate existing before iodine administra- 
tion was begun in 5 patients; in the other there was 
no discernible change with TSH. 40 U. were not 
more effective than 10 U. in those patients re- 
sponding. 

In 2 patients iodine was administered for 1 day 
only in a dose of 100 and 300 mg., respectively. The 
change in secretion rate was similar to that seen in 
patients treated for longer periods, but escape from 
the iodine inhibition began in about 1 week. 

The average half-time of the secretion rate in 
the 9 patients before iodine administration was 48 
days (range 1.5-8). The half-time during maximal 
iodine inhibition was 103 days (range 5.5-532). 
Half-time during TSH administration in the 5 pa- 
tients responding was 7 days (range 5-12); half- 
time in these 5 before iodine administration was 6.6 
days (range 5-8). 

Average time to obtain a change in secretion 
rate from iodine was 1.8 days (range 1-4); time to 
obtain maximal effect from iodine was 3.1 days 
(range 1-6). When TSH was stopped and iodine 
and Tapazol continued, the secretion rate pla- 
teaued in the same manner, but slightly more 
rapidly than when iodine was started. 

These results suggest that the action of iodine 
in ameliorating thyrotoxicosis may be due to an 
inhibition of the release of TSH from the pituitary. 


Effect of Neoplastic Disease and Stress on Specific 
Urinary Corticosteroids in Guinea Pigs. Eli M. 
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Nadel, Shlomo Burstein and Ralph I. Dorfman. 
National Cancer Institute, Bethesda, Maryland; 
Worcester Foundation for Experimental Biology, 
Shrewsbury, Massachusetts. 

Paper partition chromatography of guinea nig 
urine extracts revealed that in addition to Cortisol, 
several other more polar blue tetrazolium-reducing 
steroids containing the dihydroxyacetone side 
chain and the A 4-3 ketone system were present. 
The most polar component, from zone I, isolated 
in crystalline form and identified as 6 6-hydroxy- 
cortisol has recently been isolated as a urinary 
metabolite of Cortisol in the guinea pig and man. 
A second, as yet unidentified steroid, steroid Ila, 
apparently a C20. derivative of Cortisol, was also 
isolated from zone II. 

Significant increases in 6 §-hydroxycortisol 
(80%) and in Cortisol (300%), but not of steroid 
IIa, were seen in late acute scurvy in Hartley 
guinea pigs. Neither ACTH administration nor its 
subsequent withdrawal significantly altered the 
excretion pattern in scurvy. 

Soon after transplantation of leukemia, but 
not of liposarcoma, there was a slight increase in 
the excretion of 6 6-hydroxycortisol, steroid IIa, 
and Cortisol in strain 2 guinea pigs. Late in leu- 
kemia there was a 3-fold increase in the excretion of 
these steroids. Comparable increases were found 
late in liposarcoma. Following ACTH administra- 
tion further marked increases in the excretion of 
these 3 steroids occurred in both diseases. 

After whole body radiation (520 r, 200 kv.), 
Cortisol excretion rose by the 5th postradiation 
day. With higher doses (4000 r, Co; 2720 r, 200 
kv.) prompt rises in 6 6-hydroxycortisol, steroid 
IIa and Cortisol occurred during the 1st postradia- 
tion day with a return to normal by the 2nd day. 
Subsequently, rises occurred in 6 8-hydroxycortisol 
and in steroid IIa but not in Cortisol. 

These results based on multiple individual and 
pooled urinary extracts from over 200 guinea pigs 
suggest that study of specific corticosteroid excre- 
tion patterns can yield increased information over 
that obtainable by the conventional methods for 
“corticoid”’ assay. 


The Problem of Compensatory Adrenal Atrophy. 
Laurence H. Kyle, Richard J. Meyer and Irvin C. 
Plough. Department of Medicine, Georgetown 
University School of Medicine and the Depart- 
ment of Metabolism, Army Medical Service 
Graduate School, Walter Reed Army Medical 
Center, Washington, D. C. 

Instances of Cushing’s syndrome with an 
adrenal tumor develop marked atrophy of the con- 
tralateral adrenal gland which appears to persist 
for several months after removal of the tumor. 
This compensatory atrophy is presumably the re- 
sult of suppression of ACTH by the excessive cir- 
culating levels of adrenal corticoids. In 2 instances 


of Cushing’s syndrome due to adrenal tumor an 
effort was made to accomplish more rapid restora- 
tion of adrenal function by the administration of 
ACTH. In each case there existed clinical and 
laboratory evidence of adrenal insufficiency fol- 
lowing operation. Administration of ACTH re- 
sulted in clinical and laboratory evidence of in- 
creased adrenocortical secretion, with eosinopenia 
and a rise in urinary 17-ketosteroids. However, 
when ACTH was discontinued there occurred 
prompt regression to the original state of insuffi- 
ciency. In the first patient, who received intraven- 
ous ACTH on 2 occasions during the first month 
after operation, complete restoration of adrenal 
function required between 6 and 8 months. The 
second patient, who was given ACTH for a longer 
period, appeared to recover adequate function 
somewhat sooner. 

Because of the similar compensatory adrenal 
atrophy which results from administration of ad- 
renal steroid hormones, study was made of the 
response to ACTH after long continued adminis- 
tration of cortisone. In this situation there also 
occurred clinical and laboratory features of adrenal 
insufficiency when cortisone therapy was discon- 
tinued. ACTH stimulation resulted in reactivation 
of adrenal function with a significant elevation of 
17-ketosteroid excretion. However, after cessation 
of ACTH therapy there was reversion to a hypo- 
adrenal state with very low 17-ketosteroid excre- 
tion. 

These observations indicate that, although 
compensatory adrenal atrophy can be remedied by 
ACTH, this correction is only temporary. It is sug- 
gested that elevated levels of circulating corticoids 
cause a prolonged blockade of ACTH production. 
Persisting adrenal insufficiency in such instances 
is apparently due, not to inability of the atrophic 
adrenal to respond to stimulation, but rather to 
impaired production, or release, of endogenous 
ACTH. Lack of knowledge regarding the effects of 
ACTH therapy on the secretion of endogenous 
ACTH prohibits any conclusions regarding the 
value of long continued administration of ACTH 
in such problems. 


Effect of Diamox upon Electrolytes of Ambulatory 
Patients. H. Page Mauck, Jr. and H. G. Lang- 
ford. Department of Medicine, Medical College 
of Virginia, Richmond. 

Carbonic anhydrase inhibitors have been 
shown to produce Na diuresis accompanied by some 
decrease of plasma CO, and retention of plasma 
chlorides as well as a decrease in arterial pH. 

Studies on severely ill hospitalized patients 
have shown the development of a mild acidosis and 
a@ prompt resistance to therapy accompanied by 
chloride retention and significant drop in CO.. It 
was felt that these findings might not be pertinent 
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Two patients with juvenile myxedema were ex- 
tremely sensitive to a daily dose of 25 to 50 ug. of 
dl-triiodothyronine. Doses greater than 100 yg. 
daily could not be tolerated. There was a prompt 
fall in serum carotenoids which preceded the de- 
crease in serum cholesterol. In 5 adults with myxe- 
dema 100 yg. of dl-triiodothyronine produced a 
calorigenic effect in 24 hours. Both groups of myxe- 
dematous subjects exhibited weight loss, reduction 
in serum cholesterol and an elevation of basal 
metabolic rate. Euthyroidism was obtained in 
adults with daily doses of 200 to 300 ug. of dl- 
triiodothyronine. 300 yg. of dl-triiodothyronine 
possessed the equivalent metabolic activity of ap- 
proximately 400 wg. of orally administered sodium 
1-thyroxine and 120 to 180 mg. of desiccated thyroid 
orally. 

All cases responded dramatically and uni- 
formly to dl-triiodothyronine. One patient previ- 
ously resistant to a daily dose of 720 mg. of desic- 
cated thyroid responded promptly to 100 yg. of 
dl-triiodothyronine. Bilateral post-thyroidectomy 
exophthalmos in 1 patient did not improve with 
oral dl-triiodothyronine, although suppression of 
the radioactive iodine uptake from 37 to 7% oc- 
curred in 14 days. dl-triiodothyronine acts rapidly 
in minute doses requiring caution in administration 
in myxedema with heart disease, and discontinuance 
produces prompt withdrawal symptoms. In addi- 
tion to therapeutic effectiveness dl-triiodothyronine 
is particularly useful in delineating cases of hypo- 
thyroidism refractory to thyroid extract. 


Demonstration of Dynamic Equilibrium of Thyroid 
Hormone by Simultaneous Estimation of Syn- 
thesis and Degradation. Sidney H. Ingbar and 
Norbert Freinkel. Harvard Medical School, 
Boston. 

Implicit in many studies of thyroidal function, 
but never proved, is the assumption that rates of 
production and utilization of thyroid hormone are 
equal. Although this concept of equilibrium seems 
reasonable under normal circumstances, it is clearly 
unjustified during environmental or pharmacologic 
stress. Changes in the PBI reflect disruptions of 
equilibrium only poorly, since discrepancies be- 
tween synthesis and degradation may be buffered 
by the intervening pool of glandular hormone. 

A method was therefore devised which makes 
possible the simultaneous estimation of the rate of 
production of thyroid hormone and the rate of 
utilization of thyroxine. Preparatory to a study of 
various disease states, this technic was applied to an 
evaluation of the equilibrium concept. 

The rate of utilization of thyroxine was deter- 
mined following the administration of I'*!-labelled 
1-thyroxine. By allowing the inorganic I'*! liberated 
during peripheral degradation to partition between 
thyroid and urine, relative rates of entry of ionic 
iodide into these sites were ascertained. Thus, the 


average daily thyroidal accumulation of stable 
iodine could be calculated from measurements of 
the mean daily urinary excretion of I!”’. 

In 11 euthyroid and 2 panhypopituitary pa- 
tients, concomitant measurements of utilization and 
production averaged 48.4 and 52.9 ug. hormonal 
iodine/day, respectively. Statistic analysis revealed 
no significant difference between paired values in 
individual patients. A dynamic equilibrium be- 
tween production and utilization of thyroid hor- 
mone was thus demonstrated. 


A Study of the Effect of Stable Iodine on the Secre- 
tion of I'*! from the Thyroid Gland in Patients 
with Thyrotoxicosis. Monte A. Greer, Leslie J. 
DeGroot and Eleanor Siperstein. National Cancer 
Institute, Bethesda, Maryland. 

The thyroid secretion rate has been studied in 
9 thyrotoxic patients by administering 100 we. I"! 
and 24 hours later beginning the administration of 
30-60 mg. Tapazol every 8 hours. Loss of radioac- 
tivity from the thyroid was determined by daily 
external scintillation counting. When the secretion 
rate had become established, administration of 100 
mg. Nal every 8 hours was begun in 7 patients. In 
every case a marked slowing of secretion rate was 
produced. In 6 patients, 10-40 U. TSH were given 
daily while iodine and Tapazol were continued. 
Thyroidal secretion was stimulated to approxi- 
mately the rate existing before iodine administra- 
tion was begun in 5 patients; in the other there was 
no discernible change with TSH. 40 U. were not 
more effective than 10 U. in those patients re- 
sponding. 

In 2 patients iodine was administered for 1 day 
only in a dose of 100 and 300 mg., respectively. The 
change in secretion rate was similar to that seen in 
patients treated for longer periods, but escape from 
the iodine inhibition began in about 1 week. 

The average half-time of the secretion rate in 
the 9 patients before iodine administration was 4.8 
days (range 1.5-8). The half-time during maximal 
iodine inhibition was 103 days (range 5.5-532). 
Half-time during TSH administration in the 5 pa- 
tients responding was 7 days (range 5-12); half- 
time in these 5 before iodine administration was 6.6 
days (range 5-8). 

Average time to obtain a change in secretion 
rate from iodine was 1.8 days (range 1-4); time to 
obtain maximal effect from iodine was 3.1 days 
(range 1-6). When TSH was stopped and iodine 
and Tapazol continued, the secretion rate pla- 
teaued in the same manner, but slightly more 
rapidly than when iodine was started. 

These results suggest that the action of iodine 
in ameliorating thyrotoxicosis may be due to an 
inhibition of the release of TSH from the pituitary. 


Effect of Neoplastic Disease and Stress on Specific 
Urinary Corticosteroids in Guinea Pigs. Eli M. 
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Nadel, Shlomo Burstein and Ralph I. Dorfman. 
National Cancer Institute, Bethesda, Maryland; 
Worcester Foundation for Experimental Biology, 
Shrewsbury, Massachusetts. 

Paper partition chromatography of guinea pig 
urine extracts revealed that in addition to Cortisol, 
several other more polar blue tetrazolium-reducing 
steroids containing the dihydroxyacetone side 
chain and the A 4-3 ketone system were present. 
The most polar component, from zone I, isolated 
in crystalline form and identified as 6 B-hydroxy- 
cortisol has recently been isolated as a urinary 
metabolite of Cortisol in the guinea pig and man. 
A second, as yet unidentified steroid, steroid IIa, 
apparently a C205. derivative of Cortisol, was also 
isolated from zone II. 

Significant increases in 6 #-hydroxycortisol 
(80%) and in Cortisol (300%), but not of steroid 
IIa, were seen in late acute scurvy in Hartley 
guinea pigs. Neither ACTH administration nor its 
subsequent withdrawal significantly altered the 
excretion pattern in scurvy. 

Soon after transplantation of leukemia, but 
not of liposarcoma, there was a slight increase in 
the excretion of 6 6-hydroxycortisol, steroid IIa, 
and Cortisol in strain 2 guinea pigs. Late in leu- 
kemia there was a 3-fold increase in the excretion of 
these steroids. Comparable increases were found 
late in liposarcoma. Following ACTH administra- 
tion further marked increases in the excretion of 
these 3 steroids occurred in both diseases. 

After whole body radiation (520 r, 200 kv.), 
Cortisol excretion rose by the 5th postradiation 
day. With higher doses (4000 r, Co®; 2720 r, 200 
kv.) prompt rises in 6 8-hydroxycortisol, steroid 
IIa and Cortisol occurred during the 1st postradia- 
tion day with a return to normal by the 2nd day. 
Subsequently, rises occurred in 6 6-hydroxycortisol 
and in steroid IIa but not in Cortisol. 

These results based on multiple individual and 
pooled urinary extracts from over 200 guinea pigs 
suggest that study of specific corticosteroid excre- 
tion patterns can yield increased information over 
that obtainable by the conventional methods for 
“corticoid” assay. 


The Problem of Compensatory Adrenal Atrophy. 
Laurence H. Kyle, Richard J. Meyer and Irvin C. 
Plough. Department of Medicine, Georgetown 
University School of Medicine and the Depart- 
ment of Metabolism, Army Medical Service 
Graduate School, Walter Reed Army Medical 
Center, Washington, D. C. 

Instances of Cushing’s syndrome with an 
adrenal tumor develop marked atrophy of the con- 
tralateral adrenal gland which appears to persist 
for several months after removal of the tumor. 
This compensatory atrophy is presumably the re- 
sult of suppression of ACTH by the excessive cir- 
culating levels of adrenal corticoids. In 2 instances 


of Cushing’s syndrome due to adrenal tumor an 
effort was made to accomplish more rapid restora- 
tion of adrenal function by the administration of 
ACTH. In each case there existed clinical and 
laboratory evidence of adrenal insufficiency fol- 
lowing operation. Administration of ACTH re- 
sulted in clinical and laboratory evidence of in- 
creased adrenocortical secretion, with eosinopenia 
and a rise in urinary 17-ketosteroids. However, 
when ACTH was discontinued there occurred 
prompt regression to the original state of insuffi- 
ciency. In the first patient, who received intraven- 
ous ACTH on 2 occasions during the first month 
after operation, complete restoration of adrenal 
function required between 6 and 8 months. The 
second patient, who was given ACTH for a longer 
period, appeared to recover adequate function 
somewhat sooner. 

Because of the similar compensatory adrenal 
atrophy which results from administration of ad- 
renal steroid hormones, study was made of the 
response to ACTH after long continued adminis- 
tration of cortisone. In this situation there also 
occurred clinical and laboratory features of adrenal 
insufficiency when cortisone therapy was discon- 
tinued. ACTH stimulation resulted in reactivation 
of adrenal function with a significant elevation of 
17-ketosteroid excretion. However, after cessation 
of ACTH therapy there was reversion to a hypo- 
adrenal state with very low 17-ketosteroid excre- 
tion. 

These observations indicate that, although 
compensatory adrenal atrophy can be remedied by 
ACTH, this correction is only temporary. It is sug- 
gested that elevated levels of circulating corticoids 
cause a prolonged blockade of ACTH production. 
Persisting adrenal insufficiency in such instances 
is apparently due, not to inability of the atrophic 
adrenal to respond to stimulation, but rather to 
impaired production, or release, of endogenous 
ACTH. Lack of knowledge regarding the effects of 
ACTH therapy on the secretion of endogenous 
ACTH prohibits any conclusions regarding the 
value of long continued administration of ACTH 
in such problems. 


Effect of Diamox upon Electrolytes of Ambulatory 
Patients. H. Page Mauck, Jr. and H. G. Lang- 
ford. Department of Medicine, Medical College 
of Virginia, Richmond. 

Carbonic anhydrase inhibitors have been 
shown to produce Na diuresis accompanied by some 
decrease of plasma CO, and retention of plasma 
chlorides as well as a decrease in arterial pH. 

Studies on severely ill hospitalized patients 
have shown the development of a mild acidosis and 
a prompt resistance to therapy accompanied by 
chloride retention and significant drop in CO,. It 
was felt that these findings might not be pertinent 
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to ambulatory patients with moderate congestive 
failure. 

The purpose of this study was to follow the 
electrolyte changes which occur in patients with 
congestive failure previously partially controlled by 
other therapeutic measures and subsequently placed 
on relatively small doses of Diamox. All patients 
were maintained on salt restriction and digitalis 
without change except for discontinuance of mer- 
curial diuretics and NH,Cl. 250 mg. Diamox were 
given daily, and Na, K, Cl, CO. (content) and 
arterial pH were obtained at 0,7 and 28 days. 

In 13 out of 14 cases this appeared an efficient 
diuretic. We noted no significant change in the Na 
and K. The average rise in the serum Cl was 2.4 
mEq./L., and fall in CO. was 4.4 mEq./L. The 
average decrease in the arterial pH was .017. 

We conclude that the electrolyte changes are 
not sufficiently marked to interfere with continued 
efficiency of Diamox during chronic administration 
in ambulatory patients, in contradistinction to the 
results of Leaf, Schwartz and Relman. 


The Acidifying Effect of Rubidium in Normal 
and Potassium-Deficient Alkalotic Rats. Arnold 
S. Relman, Arlene M. Roy and William B. 
Schwartz. Department of Medicine, Boston Uni- 
versity School of Medicine and Tufts College 
Medical School, Boston, Massachusetts. 

Rubidium is an alkali-metal possessing many 
of the physicochemical and physiologic properties 
of potassium. The purpose of the present work was 
to compare the effects of these 2 ions on acid-base 
balance in normal and alkalotic potassium-deficient 
animals. 

Intraperitoneal injection of rubidium chloride 
for 6 days to normal or potassium-deficient alkalotic 
rats produces a metabolic acidosis, while equiva- 
lent amounts of potassium chloride do not lower 
bicarbonate concentrations below normal levels. 
(In the experiment on potassium-deficient rats: 
before treatment, mean pH 7.52 + 0.07, mean 
CO, 36.4 mEq./L. + 4.55; after KCl injections, 5 
mEq./Kg./day for 6 days, pH 7.41 + 0.06, CO, 
26.9 + 2.65; after equivalent treatment with RbCl, 
pH 7.38 + .08, CO, 19.5 + 4.23.) 

Acute administration of rubidium chloride to 
potassium-deficient alkalotic rats, after bilateral 
nephrectomy, is as effective in reducing extracellu- 
lar bicarbonate as the administration of equivalent 
amounts of potassium chloride. (Before nephrec- 
tomy, CO, 37.6 mEq./L. + 3.8; nephrectomy 
alone, 31.5 + 2.1; nephrectomy + KCl, 8 mEq./ 
Kg., 27.1 + 2.4; nephrectomy + RbCl, 8 mEq./ 
Kg., 25.7 + 4.3.) 

Analysis of the complete data from the 
nephrectomy experiments suggests that rubidium, 
like potassium, exerts its acidifying effect by pene- 
trating cells and exchanging for intracellular hy- 
drogen. In the chronic experiments on _ intact 


animals, an additional effect of rubidium on renal 
bicarbonate excretion may be operative. 


Failure of Ethyl Alcohol to Produce Diuresis in 
Patients with Disorders Characterized by Im- 
paired Water Tolerance. Ezra Lamdin, Charles 
R. Kleeman, Milton E. Rubini and Franklin H., 
Epstein. The Department of Internal Medicine, 
Yale University School of Medicine, New Haven, 
Connecticut. 

Ingestion of ethyl alcohol by normal subjects 
stimulates a diuresis of water, blocks the anti- 
diuretic effects of hypertonic salt, quiet standing, 
and venous congestion, and has been shown to 
inhibit transiently the release of antidiuretic hor- 
mone (ADH) regardless of the nature of the pro- 
voking stimulus. It was of interest, therefore, to 
observe the effect of ethanol in diseases charac- 
terized by impaired water diuresis, in which release 
of ADH in excessive amounts has been postulated. 

A single dose, equivalent to 214 to 4 ounces of 
95% ethyl alcohol, was imbibed by patients with 
the following disorders: cirrhosis with ascites, 
edema, and hyponatremia; chronic pulmonary dis- 
ease with hyponatremia; refractory congestive 
heart failure with edema and hyponatremia; ob- 
struction of the superior vena cava; Addison’s 
disease; and panhypopituitarism. In all patients, 
failure to excrete normally an administered load of 
water had been demonstrated. 

In no instance did alcohol effect a diuresis, 
although in several patients excretion of total 
solutes diminished, as it does in normal subjects. 

These results suggest the possibilities that: (a) 
incomplete elimination of an excess of circulating 
ADH in these disorders masks the transient in- 
hibitory effect of ethanol on release of ADH; or (b) 
factors other than, or perhaps in addition to, ADH 
may play a major role in the impaired water tol- 
erance characteristic of the above clinical states. 
Further studies to clarify these possibilities are in 
progress. 


The Relation of Bone Sodium to Sodium Excretion 
in Mercurial Diuresis. Nancy Nichols and 
George Nichols, Jr. Baker Clinic Research Lab- 
oratory, New England Deaconess Hospital; the 
Department of Medicine, Harvard Medical 
School, Boston. (Aided by a grant from the 
Massachusetts Heart Association.) 

Changes in the sodium content of bone lattice 
have recently been shown to occur during acute 
sodium loss, suggesting that depletion of this store 
may play a role in acquired resistance to mercurial 
diuretics. 

We have measured the bone sodium content of 
rats given up to 16 doses of Mercuhydrin (0.01 cc. 
im. daily for 3 days) both on a normal and a low 
sodium diet, and studied the relation of the changes 
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observed to urinary sodium excretion, using balance 
technics. 

In rats on a normal diet, parallel losses in bone 
lattice sodium and urinary sodium excretion were 
observed following 1 to 4 injections of Mercuhy- 
drin. After 8 doses there was no naturesis in re- 
sponse to Mercuhydrin, and no fall in the concen- 
tration of bone sodium. Rats on a low sodium diet 
(.02%) failed to exhibit a diuresis of sodium after 
2 injections of Mercuhydrin, although minimal falls 
in the concentration of bone sodium occurred even 
after 16 injections. 

The fall in concentration of lattice sodium was 
transitory, sodium returning to control levels be- 
tween doses, so that no cumulative depletion of the 
theoretically available sodium occurred in either 
group. It would appear therefore that a lack of 
response of bone sodium to mercury is not due to 
depletion of bone stores. Rather, it appears that 
mobilization of bone sodium in response to mercury 
occurs only secondarily to urinary loss of this ion, 
and that bone sodium is available for excretion 
only if the renal tubular mechanism for sodium 
reabsorption is affected by mercury. 


The Use of Ferrocyanide Ion as a Measure of 
“Extracellular” Fluid. Charles R. Kleeman, 
Franklin H. Epstein, Milton E. Rubini and Ezra 
Lamdin. Department of Internal Medicine, Yale 
University School of Medicine, New Haven, 
Connecticut. 

The distribution and fate of sodium ferro- 
cyanide in 7 normal and 15 nephrectomized dogs 
was investigated in the hope that ferrocyanide 
might prove a useful measure of the “extracellular” 
space. 

Ninety-five to 100% of intravenously admin- 
istered ferrocyanide was recovered in the urine. It 
did not penetrate the erythrocytes in vivo; nor was 
ferrocyanide ion detected in gastrointestinal secre- 
tions. Equilibrium times averaged approximately 1 
hour in nephrectomized dogs. The volume of dis- 
tribution averaged 20.6% of body weight (range 
15-22) as compared with a mean inulin space of 
15.1% (range 12-19). 

During the Ist, 2nd and 3rd days after nephrec- 
tomy, both ferrocyanide and inulin space progres- 
sively expanded, always exceeding the change in 
chloride space. 

In nephrectomized animals acute changes in 
ferrocyanide, inulin and chloride spaces were 
measured after infusions of isotonic saline. As ex- 
pected, chloride space most closely approximated 
the volume infused. Ferrocyanide and inulin fre- 
quently, but not always, overestimated this volume. 

Ferrocyanide ion fulfills many of the criteria 
for a useful measure of extracellular fluid. However, 
as with inulin, the progressive decline in its serum 
concentration after nephrectomy and its inaccuracy 


in estimating acute 
space” are disturbing. 

Since ferrocyanide ion is nephrotoxic in hu- 
mans, studies are in progress to evaluate the fate 
and distribution of tracer doses of radioactive Fe®- 
tagged sodium ferrocyanide in humans and dogs, 


changes in “extracellular 


The Effects of Squalene on the Biosynthesis of 
Plasma Lipids from Acetate in Man. S. R. Lip- 
sky and J. S. McGuire. Department of Internal 
Medicine, Yale University School of Medicine. 

Squalene is an unsaturated hydrocarbon found 
in abundance in the liver of the basking shark and 
in small quantities in human sebum and skin. In 
animals it has been demonstrated that this com- 
pound is an immediate precursor of cholesterol. 

In order to elucidate the role of squalene in the 
synthesis of cholesterol in man, 2 sets of experi- 
ments were performed. 

In the first group, 3 patients with limited life 
expectancy were fed ‘natural’ squalene (25 Gm./ 
day for 5 days) in an acacia emulsion. On the 
morning of the 4th day 200 ue. of C'* carboxyl- 
labelled sodium acetate were administered intra- 
venously, and the specific activity of free and 
esterified cholesterol, fatty acids of neutral fat and 
phospholipids was determined at frequent intervals 
thereafter. 

The second group differed from the first in that 
the squalene was withheld until 3 days after the 
administration of the radioactive acetate, at which 
time maximum labelling of the lipid fractions had 
already occurred. 

The results of the prefed experiment (Group 1) 
show a 25-50-fold decrease in the incorporation of 
the labelled acetate in the free and esterified frac- 
tions of cholesterol. The activity of the fatty acid 
fractions isolated from plasma did not differ signifi- 
cantly from the normal controls. In the second 
group, there was no alteration in the exponential 
decay in activity of the labelled cholesterol. It is 
concluded therefore that squalene blocks the in- 
corporation of acetate into cholesterol in man most 
probably by acting as a much more efficient choles- 
terol precursor than acetate. 

On the other hand, squalene did not ma- 
terially alter the turnover rate of preformed radio- 
active cholesterol. 


The Effect of Temperature on Determination of 
Blood Lipids. Jerome M. Waldron. Department of 
Physiology, Temple University School of Medi- 
cine, Philadelphia. 

Plasma obtained by centrifugation at 0° to 
5° C. is usually more turbid than plasma obtained 
by centrifugation at room temperature. The pos- 
sible relationship of temperature to this phenom- 
enon was investigated. Citrated blood was obtained 
from subjects under basal conditions. Equal por- 
tions of this blood were centrifuged at room tem- 
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perature and in the cold (0°-5°). Although all 
other conditions of centrifugation were identical in 
the 2 samples the aliquot obtained by cold centrif- 
ugation gave a higher total plasma lipid than the 
aliquot obtained by centrifugation at room tem- 
perature. Lipid determinations were by the method 
of Bloor. When the plasma obtained by centrifuga- 
tion in the cold was recentrifuged at high speed 
(20,000 to 25,000 rpm) in the cold, the plasma 
cleared and the lipid rose to the top, often forming 
a grossly evident pellicle. The method of centrifuga- 
tion did not affect the determination of cholesterol. 
The feeding of sucrose 14 hour prior to obtaining 
the blood sample tended to prevent the changes in 
blood lipids. The effects of temperature on separa- 
tion of blood lipids should be evaluated in any pro- 
cedure employing centrifugation in the cold. 


The Effect of Phenylbutazone on Uric Acid Metab- 
olism. James B. Wyngaarden. National Institute 
of Arthritis and Metabolic Diseases, National 
Institutes of Health, Bethesda, Maryland. 

Both in gouty and nongouty subjects phenyl- 
butazone sharply reduces the serum urate level, but 
the mechanism by which this is accomplished has 
been in dispute. Some investigators report that the 
drug has a potent uricosuric effect, others that it 
produces no important change in urate excretion, 
and still others that it actually produces a diminu- 
tion of urate output. The latter 2 results imply that 
phenylbutazone suppresses urate synthesis, in- 
creases extrarenal disposal or catabolism of urate, or 
causes a redistribution of urate in body fluids. The 
present study was designed to evaluate these pos- 
sible metabolic effects of phenylbutazone. 

Uric acid-1,3-N'* was administered intra- 
venously to 2 normal subjects on purine-free diets 
during control periods and again during phenyl- 
butazone ingestion. The miscible urate pools de- 
clined from 1272 to 716 mg. and from 651 to 341 


mg. during an interval in which increments of 598 
and 359 mg. of urate were excreted. Simultaneously, 
serum levels fell from 5.4 to 1.5 mg.% and from 4.3 
to 1.7 mg.% for the 2 subjects, respectively. The 
rate of urate biosynthesis did not change signifi- 
cantly in either person. Also, extrarenal disposal 
and catabolism of urates, as measured by recovery 
of N** in urinary uric acid, were slightly reduced in 
both subjects. These changes were probably sec- 
ondary to the marked reduction in serum urate 
concentration. The uric acid space increased by 4.8 
L. in both subjects, but this increase explained only 
a portion of the suppression of serum urate concen- 
tration. Taken in their entirety, the results of this 
study indicate that phenylbutazone has only one 
important effect on uric acid metabolism in normal 
subjects: the enhancement of urinary urate excre- 
tion. 


The Mineral and Water Composition of Normal 
Human Sperm. H. G. Keitel and H. S. Jones. 
Children’s Medical Service, Massachusetts Gen- 
eral Hospital, Department of Pediatrics, Harvard 
Medical School; the Laboratory of Kidney and 
Electrolyte Metabolism, National Heart In- 
stitute, National Institutes of Health, Public 
Health Service, Department of Health, Educa- 
tion and Welfare, Bethesda, Maryland. 

Compactions of normal human sperm cells con- 
taining trace amounts of extracellular fluid were 
analyzed for their water and mineral content. The 
cells were found to have a solute concentration 
which was similar to that of blood plasma and the 
extracellular phase of semen. However, sperm cells 
contain a high concentration of sodium, chloride 
and phosphorus, and a relatively low concentration 
of potassium compared to other cells. 

A striking similarity between the ionic concen- 
trations of sperm cells and the extracellular semen 
was noted. 


INFECTIOUS DISEASES—ANTIBIOTICS 


Studies of Potassium Para-aminosalicylate (KPAS), 
a New Salt of PAS. Lyndall Molthan, Robert V. 
Cohen, Virginia F. Colville and Chris J. D. Zara- 
fonetis. Department of Internal Medicine, 
Temple University School of Medicine, Phila- 
delphia; the Eagleville Sanatorium, Eagleville, 
Pennsylvania. 

Para-aminosalicylic acid (PAS) in combina- 
tion with streptomycin or isoniazid is of proved 
value in the treatment of tuberculosis. Gastroin- 
testinal side effects, however, have limited its 
usefulness in approximately 50% of cases in our 
institutions. The purpose of this study was to deter- 
mine the usefulness and patient acceptance of a 
new salt of PAS, namely potassium para-amino- 


salicylate (KPAS). KPAS was administered in the 
form of a 10% aqueous solution to 68 patients with 
tuberculosis. The usual amount of KPAS given was 
12 Gm. daily, in divided doses. The subjects were 
divided into 2 groups: Group A included 44 pa- 
tients who had had PAS or sodium PAS therapy in 
the past. Of these, 39 (89%) had been so intolerant 
to PAS or NaPAS that treatment was either 
stopped or continued at suboptimal doses. All ex- 
cept 3 of the patients in group A took 12 Gm. 
KPAS daily without difficulty. Group B consisted 
of 24 patients who had no previous PAS medica- 
tion. All of 1ese tolerated the KPAS treatment 
program. 

Plasma PAS concentration studies (36 pa- 
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tients) revealed rapid and adequate absorption of 
KPAS. In addition, plasma PAS concentrations 
were compared in 5 subjects after they had been 
given single 3 Gm. doses, respectively, of KPAS, of 
PAS, and of NaPAS. The average plasma PAS con- 
centration in these subjects over a 4-hour period 
was 4.8 mg.% for KPAS, 3.0 mg.% for PAS, and 
2.4 mg.% for NaPAS. These findings indicate that 
KPAS was more rapidly and more completely ab- 
sorbed than were the other compounds. There was 
no evidence of potassium intoxication from the use 
of KPAS in any patient. To date, 43 patients have 
taken KPAS medication continuously for 3 to 11 
months. 

From these observations it is concluded that 
KPAS offers a superior means of PAS therapy from 
the standpoint of patient tolerance and acceptance. 
KPAS also appears to provide higher plasma PAS 
concentrations than do equivalent amounts of the 
other preparations tested. 


A Rapid Method for Culture of Tubercle Bacilli: 
A Preliminary Report. Ling S. Chu. Department 


of Medicine, State University of New York, 
College of Medicine, Downstate Medical Center, 
New York. 

A new method of rapidly culturing tubercle 
bacilli is being presented. This cultural technic is 
done by a specially designed medium and by a 
slide technic. This method has been compared with 
ATS media and has been found far superior. Its 
superiority lies in the rapidity of growth of the 
tubercle bacilli on this medium, the ease of obtain- 
ing growth, the simplicity of technic and the recog- 
nition of virulence. Virulence characteristics will 
only be generally stated. It was found that of 56 
sputa studied by this cultural technic an average of 
2.5 days were necessary for growth to be achieved 
compared to an average of 31.1 days for ATS 
medium. Likewise, a positivity of 53.4% was ob- 
tained as compared to 41.1% on ATS medium. 

A comparison of the percentages of positive 
cultures on both media and negative cultures on 
both media is made. A description of the technic 
and culture medium is presented. 


KIDNEY AND URINARY TRACT 


Problems Associated with Maintenance of Life 
through 89 Days of Anuria. George E. Schreiner, 
Laurence H. Kyle, Leonard B. Berman and Michael 
A. Corrado. Department of Medicine, George- 
town University Medical Center, Washington, 
D.C. 

Artificial extension of life through prolonged 
total renal failure carries with it severe renal, 
cardiac, metabolic, hematologic and psychiatric 
problems. Familiarity with these is essential to 
fuller understanding of the physiologic mechanisms 
involved in renal failure, and becomes of practical 
importance in the management of protracted acute 
renal insufficiency and in the anticipation of a 
future developmental phase for kidney transplan- 
tation. 

This report concerns a 13-year-old male who 
became oliguric from a fulminating acute glomeru- 
lonephritis. Hyperkalemic heart disease (serum 
K = 11.0 mEq./L.) produced cardiogenic shock, at 
which time the ECG was reduced to sine waves at 
12/min. We believe that this episode superimposed 
tubular necrosis on the already severe glomerular 
disease. With the aid of 6 external hemodialyses, 
the patient was maintained through 89 hospital 
days of documented oliguria. The average 24-hour 
urine volumes (indwelling catheter) for each of the 
successive 13 weekly periods were: 310, 155, 40, 77, 
145, 90, 145, 101, 121, 78, 73, 62 and 66 ml. respec- 
tively. This is believed to be the longest recorded 
maintenance of life in essentially complete renal 
failure. Complications included hyperkalemia, con- 


gestive failure, hypertension, convulsions, ar- 
rhythmias including cardiac arrest, recurrent 
infections, hemorrhagic phenomena and marked 
personality changes including extreme irritability. 
The clinical picture was dominated in the early 
phase by fluid, electrolyte and the usual uremic 
problems; in the intermediate period by cardiac and 
infectious problems and in the later phase by nutri- 
tional depletion, personality problems and hemor- 
rhagic phenomena. Autopsy showed marked loss of 
body fat and wasting of muscles. Death occurred 
from bronchopneumonia, lung abscesses and mas- 
sive intracerebral hemorrhage. Blood urea nitrogen 
on the day of death was 37 mg./100 ml. The re- 
markably prolonged course of this patient drama- 
tized our inability to reverse tissue catabolism with 
present therapy, and emphasized the need for ef- 
fective protein nutrition in protracted oliguria. 


Renal Functional Pattern During Recovery from 
Carbon Tetrachloride Poisoning. Franklin H. 
Epst.in and Charles R. Kleeman. Department of 
Internal Medicine, Yale University School of 
Medicine, New Haven, Connecticut. 

The composition of urine and serum and the 
responses to water loading and Pitressin were 
studied during the early diuretic phase of recovery 
from acute tubular necrosis induced in a 51-year-old 
man by inhalation of carbon tetrachloride. Maximal 
concentrating ability remained impaired 4 weeks 
after the onset of diuresis, although the ability to 
dilute the urine after water ingestion had returned. 
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After the NPN had fallen to normal, a mild hyper- 
chloremic acidosis developed in the 4th week after 
the cessation of oliguria, perhaps attributable to 
residual tubular dysfunction. 

During the first 3 days of diuresis the freezing 
point of urine did not deviate significantly from 
that of serum, and the U/P ratios of urea, Nat, 
Cl-, P and Ca** (diffusible) approximated 1.0. 
During this period, however, K* was excreted in 
the urine at a concentration 4.5, 4.1 and 5.1 times 
that of serum, although the U/P ratio of creatinine 
was only 2.4, 2.4 and 3.2. This strongly suggests 
secretion of potassium by renal tubules at a time 
when the ability of the kidney to alter the composi- 
tion of glomerular filtrate with respect to other 
constituents is grossly impaired. 


The Effect of Quiet Standing on Renal Excretion 
of Acid and Electrolytes during Sulfate Diure- 
sis. Franklin H. Epstein, Charles R. Kleeman, 
Milton E. Rubini and Ezra Lamdin. Department 
of Internal Medicine, Yale University School of 
Medicine, New Haven, Connecticut. 

Considerable evidence suggests that the rates 
of urinary excretion of strong electrolytes are inter- 
related through a process of ion exchange in the 
renal tubules. It was thought that these relation- 
ships might be illuminated by measuring changes in 


the excretion of K+ and H* when Nat reabsorption 
was acutely increased but total cation reabsorption 
limited, by assuming the upright posture during 
the course of a sodium sulfate diuresis. 

An isotonic solution of Na,SO, (275 mEq./L., 
300 mOsm./L.) was infused at 5 cc./min. for 6-7 
hours into 5 normal subjects on 2 occasions. During 
the control study, the subject remained supine for 
the entire experiment. Excretion rates of Nat, Kt, 
and NH? were fairly constant during the 4th, 5th 
and 6th hours. After the 3rd hour, subjects excreted 
approximately as much sulfate as they received, 
but in higher concentration. Sulfate infusions 
markedly diminished urinary excretion of chloride 
but did not alter excretion of NH, or urinary pH. 

During the second study, each subject stood 
motionless during the 5th hour of infusion. This 
produced an inconstant fall in sulfate excretion and 
creatinine clearance, a more marked decline in Nat 
and Cl- excretion, and an increase in the excretion 
of K+, NH* and titratable acidity, together with an 
abrupt fall in urinary pH. Blood pH was un- 
changed. In contrast, quiet standing during water 
or mannitol diuresis does not consistently alter K+ 
or NH? excretion. Under the conditions of these 
experiments there was a direct rather than a re- 
ciprocal relationship between the renal excretion 
of K* and H*. 


LIVER AND BILIARY TRACT 


Pathways of Ammonium Transport in Patients 
with Liver Disease. Laurens P. White, Elizabeth 
A. Phear, S. P. V. Sherlock and W. H. J. Sum- 
merskill. Department of Medicine, Post-Graduate 
Medical School, London. 

To study one aspect of the mechanism of eleva- 
tion of the ammonium content of peripheral blood 
in patients with severe liver disease, hepatic vein 
catheterization has been used. Serial samples of 
blood from peripheral vein, hepatic vein and, when 
possible, from portal collateral veins have been 
taken before and after an oral dose of ammonium 
chloride. In all patients with liver disease an evalua- 
tion of the presence or absence of portal collateral 
vessels has been made by esophagoscopy or portal 
venography. Measurements of blood ammonium, 
glutamine and urea have been made. 

In 6 patients ammonium content of portal 
blood was high. In control subjects there was little 
rise in ammonium level of peripheral or hepatic 
vein blood after ammonium chloride ingestion. In 
patients with portal collateral veins ammonium 
chloride ingestion produced a greater rise in periph- 
eral than in hepatic vein ammonium levels. Pa- 
tients with poor liver function, without portal 
collateral channels, showed the reverse, with rise 
in ammonium level in hepatic vein blood out- 


stripping the rise in peripheral blood after am- 
monium chloride. 

The data demonstrate that elevation of am- 
monium content of peripheral vein blood can be 
explained by: (1) the presence of portal collateral 
veins, with shunting of high ammonium content 
portal blood around the liver; (2) the failure of the 
liver to metabolize ammonium normally, or (3) both 
of these phenomena. 

Measurement of blood glutamine and urea did 
not demonstrate abnormalities of metabolism of 
these substances in these patients. 


A Study of Serum Transaminase in Rats with 
Liver Dysfunction. David W. Molander, Felix 
Wroblewski and John S. LaDue. New York City. 

Determination of serum transaminase activity 
was carried out in white rats on a control diet and 
in animals fed a dye similar to butter yellow which 
caused the development of cirrhosis and in some 
instances tumor formation. Other usual liver func- 
tion tests including cholinesterase were also per- 
formed in these animals. 

Serum transaminase was found to be a useful 
index of parenchymal liver function. In a serum 
experiment acute liver damage was produced by 
administration of carbon tetrachloride. It was 
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found that up to a 15-fold increase of transaminase 
activity could be observed in acute liver injury. 
Serum transaminase activity seemed to be an ex- 
tremely sensitive index of acute hepatocellular 
damage. A return to normal level was observed as 
hepatocellular function returns to normal. 


Serum Glutamic Oxalacetic Transaminase As an 
Index of Liver Destruction and Disease. Felix 
Wroblewski and John S. LaDue. Sloan Kettering 
Institute and Medical Service of Memorial 
Center for Cancer and Allied Diseases, New 
York. 

Glutamic oxalacetic transaminase has been 
found in all human sera studied. This enzyme is 
present in high concentration in liver as well as 
other tissues such as heart, kidney, muscle and 


brain. Variations in serum transaminase in more 
than 100 patients with various types of liver dis- 
eases were studied and correlated with other liver 
function tests. 

In human as well as experimental animals, 
destruction of liver tissue by carbon tetrachloride 
results in elevation of serum transaminase by 50 to 
1000 times normal. The levels remain high for 
variable periods and fall with or before clinical im- 
provement. Similar findings have been noted in 
hepatitis, invasion of liver tissue by neoplasm and, 
to a lesser degree, in cholangitis. Cirrhotics have 
variable levels which appear to rise during activa- 
tion of their disease. The height of transaminase 
activity and the pattern of serial determinations 
appear to be worthy of further study in the evalua- 
tion of liver disease. 


RESPIRATORY SYSTEM 


Pulmonary Function in Bronchiectasis. M. Henry 
Williams, Jr. Department of Cardiorespiratory 
Diseases, Army Medical Service Graduate School, 
Walter Reed Army Medical Center, Washington, 
D.C. 

Observations are presented of some pulmonary 
functions in 6 patients with bronchiectasis. Ven- 
tilatory function was assessed by measurement of 
maximum breathing capacity and vital capacity. 
Measurements were made during rest and exercise 
of lung dead space, pulmonary ventilation—per- 
fusion relationships (expressed as % venous ad- 
mixture), and of lung diffusing capacity. 
Impairment of ventilatory function and increase in 
venous admixture were common findings. Reduc- 
tion in lung dead space and a decrease in diffusing 
capacity were rare developments, probably due to 
superimposed pulmonary emphysema. When pres- 
ent, arterial oxygen unsaturation was due to an 
increase in venous admixture. The % venous ad- 
mixture was decreased during exercise. Some of 
the compensatory developments which preserve 
pulmonary function in this disease, particularly the 
development of a bronchial collateral circulation, 
were investigated. 


The Effects of Intravenous Hexamethonium on 
Pulmonary Ventilation in Patients with and 
without Congestive Heart Failure. William 
Hollander and Richard W. Stone. Evans Me- 
morial, Massachusetts Memorial Hospitals; De- 


partment of Medicine, Boston University School 
of Medicine, Boston. 

Seven patients with compensated hypertension, 
10 patients with congestive heart failure and 
dyspnea, and 9 patients with chronic lung disease 
and dyspnea were given intravenous hexameth- 
onium, until there was at least a mean fall of 15 
mm. Hg in blood pressure. Most of the patients in 
congestive heart failure experienced a relief of 
dyspnea. However, no change in breathing was 
observed in other patients except for 2 who ex- 
perienced “air hunger’ during hypotensive collapse. 

Improvement in pulmonary ventilation was 
observed in patients with congestive heart failure 
more consistently than subjective improvement. 
These patients usually showed, as opposed to the 
other groups, significant increase in vital capacity, 
maximum breathing capacity and total lung vol- 
ume. Although the blood pressure was lowered, the 
minute volume in all 3 groups usually fell. Since 
there was no change in oxygen consumption, the 
oxygen uptake per liter of ventilation rose. No 
consistent change in residual or functional residual 
volume was observed. Intrapulmonary gas mixing 
as measured by the helium dilution technic was un- 
affected. 

The results, when correlated with the cardio- 
vascular effects of hexamethonium, indicate that 
pulmonary capillary or venous hypertension rather 
than pulmonary arterial pressure is an important 
factor in the genesis of dyspnea. 














SPLEEN 


Traumatic Rupture of the Spleen. 7. D. Grekin. 
Department of Surgery, Wayne County General 
Hospital, Eloise, Michigan. 

Forty cases of traumatic rupture of the normal 
spleen treated in the past 5 years at this hospital 
are reviewed. 

An analysis is made of the mode of injury, the 
clinical signs and symptoms, diagnostic methods 
used and the program of management employed. 

The importance of peritoneal aspiration as a 
means of substantiating the diagnosis is emphasized. 
It is now used as a routine procedure in all cases of 
trauma where intraperitoneal bleeding is suspected, 


or when a history is unobtainable, as in the case of 
patients with head injuries. 

Stress is laid upon early surgical intervention 
where a high index of suspicion exists, rather than 
awaiting the development of “full blown” evidence 
of rupture of the spleen. It is believed that the low 
operative mortality rate in this large series of cases 
is due to this concept of early operation based on 
suspicion. 

Splenectomy is the operation of choice. Splen- 
ectomy should be performed even though the 
lacerated spleen is no longer bleeding at the time of 
operation. 


GENERAL 


The Changing Pattern of Medical Literature. S. O. 
Waife. Bureau of Medicine and Surgery, U. S. 
Navy, Washington, D. C. 

A survey was made of the number of articles 
published both here and abroad on selected topics 
during the 8-year postwar period (1945-1952 in- 
clusive). The information was obtained from the 
Quarterly Cumulative Index Medicus. Within the 
limitations of this method of study, certain trends 
were expected and found; others were unexpected 
either in quantity or direction. 

Curves were formulated illustrating the rise 


and/or fall of publications on such topics as penicil- 
lin and streptomycin, psychosomatic relationships 
and psychoanalysis, potassium, edema, diabetic 
coma, vitamin By, arteriosclerosis, adrenocortical 
preparations, malaria, allergy therapy and medical 
and surgical therapy for peptic ulcer. 

A 20-year survey of the number of books on 
cardiology, endocrinology, sex and the digestive 
system was made. Other data relating to trends in 
the publication of books in various specialities were 
collected and their implications determined. 
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BLOOD 


Splenic Infarction Precipitated by Airplane Flight 
in Patients with Sicklemia. Arno G. Motulsky, 
W. F. Lutigens, W. Peterson and R. Rotter. De- 
partment of Medicine, University of Washington 
School of Medicine, Seattle; United States Army 
and United States Air Force. 

Patients with sicklemia may develop splenic 
infarction during flight. Five individuals with this 
syndrome were studied. Hemoglobin analyses of 
the blood revealed 2 with the sickle cell trait, 2 
with sickle hemoglobin C disease, and 1 with sickle 
cell thalassemia. 

The clinical pattern consisted of abdominal 
cramps and severe left upper abdominal pain and 
tenderness developing during flight. The condition 
led to hospitalization in all cases, but splenectomy 
was carried out in only 1 individual with the sick- 
ling trait. The presence of sickling hemoglobin has 
been the common feature of our patients and all 
other reported cases. Hemoglobin analyses show 
that this syndrome may develop in the usually 
benign sickling trait, as well as in the known he- 
molytic states of sickling hemoglobin C and sickling 
thalassemia. Previous splenomegaly does not ap- 
pear essential for development of splenic infarction. 

Hypoxia presumably activates sickling and 
precipitates splenic infarction. However, in vitro 
sickling cannot be produced with sickling trait 
blood at oxygen pressures similar to those ex- 
perienced during flight in unpressurized planes. 
Local factors of stasis, producing additional 
hypoxia, probably play a role. 

When subtypes of sicklemia were discovered, 
the existence of symptoms previously attributed to 
the sickling trait (hemoglobin A and S) was ques- 
tioned. The present findings, as well as the occur- 
rence of idiopathic hematuria in electrophoretically 
proven sickle trait carriers, make the sickling trait 
less benign than previously believed. 


Studies on Leukoagglutinins. Rose Payne. Depart- 
ment of Medicine, Stanford University School of 
Medicine, San Francisco. 
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The detection of abnormal serum agglutinins 
reacting with erythrocytes and platelets has stimu- 
lated a search for similar substances affecting 
leukocytes. European investigators have reported 
68 patients with abnormal leukoagglutinins in a 
variety of disease conditions. To date, no similar 
studies have been reported in this country. 

By modification of earlier technics, a method 
was evolved for detecting leukoagglutinins in 
human serum. Leukocyte suspensions were ob- 
tained from normal defibrinated blood in which 
the erythrocytes had been removed by sedimenta- 
tion, polyvinylpyrrolidone having been added to 
accelerate the process. The test serum was heat- 
inactivated and Seitz-filtered before use. Serial 
dilutions of test serum were added to leukocyte 
suspensions from compatible blood, and read for 
leukocyte agglutination after incubation at 37° C. 
for 1 hour. 

None of 25 normal sera showed any evidence 
of leukoagglutinin activity. Among 80 patients 
with assorted hematologic disorders, 14 sera were 
found which showed leukoagglutinin activity. 
Eleven of these sera came from patients with 
leukopenia; the remaining 3 patients had normal or 
elevated leukocyte counts. 

The data suggest the existence of immuno- 
leukopenia comparable to acquired hemolytic 
anemia and idiopathic thrombocytopenic purpura. 


Hemoglobin G: A Fifth Abnormal Hemoglobin. H. 
Schwartz and T. H. Spaet. Department of Medi- 
cine, Stanford University School of Medicine, 
San Francisco. 

In studying the hereditary hemoglobinopathies, 
it has previously been shown that on electrophoresis 
at pH 8.6 normal hemoglobin (A) migrates the 
farthest, fetal hemoglobin (F) migrates slightly 
less than A, hemoglobin C migrates the least, and 
sickle hemoglobin (S) migrates at an intermediate 
position between C and A. Hemoglobin D, which 
migrates like S, is distinguishable by solubility 
studies and its failure to produce sickling. Recently 
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hemoglobin E with a migration between C and S 
has been described. The present report concerns 
another abnormal hemoglobin. 

This hemoglobin, tentatively named G, when 
present in the homozygous state, migrates at a 
single focus between S and F and produces a periph- 
eral blood picture similar to that of thalassemia 
minor. The red blood cells do not sickle. 

When heterozygous hemoglobin GS occurs, a 
moderately severe hemolytic anemia, spleno- 
megaly, bony changes, a peripheral blood picture 
resembling sickle thalassemia disease, a positive 
sickle preparation and an increased resistance to 
osmotic fragility are present. On paper electro- 
phoresis this hemoglobin migrates as hemoglobin S 
with a leading edge, due to the G component, 
present between S and F. 

A white Italian couple and their son were 
studied. The mother had homozygous hemoglobin 
G; the son had G sickle disease, and the father had 
the sickle trait. 

It is concluded that G is a fifth abnormal 
hemoglobin, possibly identical with that reported 
by Lehmann. 


Depression of Antihemophilic Globulin in the Rat 
by Reticuloendothelial Blockade. Judith G. Pool 
and Theodore H. Spaet. Department of Medicine, 
Stanford University School of Medicine, San 
Francisco. 

We have recently reported that ethionine, the 
ethyl analog of methionine, is capable of severely 
and rapidly depressing the level of circulating anti- 
hemophilic globulin (AHF) in rats. Principal sites 
of tissue damage by ethionine are pancreas, liver 
and reticuloendothelial cells of the bone marrow. 
Since pancreatectomy in dogs and CCl-liver 
damage in rats did not affect AHF level, attention 
was turned to the reticuloendothelial system. 

Thorotrast, India ink, and pure carbon sus- 
pensions have been used to blockade the reticulo- 
endothelial cells. All of these agents depress the 
level of circulating AHF to approximately 25% of 
normal within 18 hours. However, both Thorotrast 
and India ink have pronounced toxic effects on the 
liver, causing jaundice and depression of prothrom- 
bin and the accelerator globulins in the same period 
of time. In addition, these 2 agents, when mixed 
in vitro with fresh normal plasma, destroy some of 
the activity of its AHF. 

To avoid these side effects, a suspension of pure 
carbon particles (Cabot’s Sterling VR) in gelatine 
and glucose solution was prepared and injected. 
Approximately 50 mg. of suspended carbon injected 
into 175 Gm. rats caused a reduction of their AHF 
from 15 to 30% of normal in 18 hours. Tissue 
sections and bone marrow preparations confirmed 
the localization of the carbon particles in the reticulo- 
endothelial cells of liver, spleen and marrow. The 
pure carbon suspension showed no in vitro inhibition 


of plasma AHF, and neither icterus nor depression 
of prothrombin was observed in the injected 
animals. 

It was concluded that AHF is probably 
synthesized by the reticuloendothelial system. 


Marrow Damage Attributed to Rh Antibody in 
Hemolytic Disease of the Newborn. Eloise R. 
Giblett, Jorge E. Varela and Clement A. Finch. 
Department of Medicine, University of Washing- 
ton School of Medicine, Seattle. 

Red cell hypoplasia as a complication in 
hemolytic disease of the newborn has previously 
been described. Opportunity to study this phe- 
nomenon was provided by an infant with erythro- 
blastosis due to Rh (D) incompatibility who was 
born with a hemoglobin of 5.4 Gm. Following 


‘exchange transfusion, a persistent anemia developed 


which necessitated repeated simple transfusions over 
a 2-month period. 

Investigations into the mechanism of this 
anemia disclosed a high titer of circulating anti-D 
antibody, complete absence of Rh positive cells and 
reticulocytes from the peripheral blood, markedly 
reduced reticulocyte pool in the marrow and a 
decrease in marrow nucleated red cells as compared 
with white cells. Cell survival determinations 
performed with Cr* indicated very rapid destruction 
of Rh positive cells. Marrow iron turnover, as 
calculated from serum radioiron turnover data, was 
approximately normal for the amount of nucleated 
red cells present. There was a demonstrable correla- 
tion between the infant’s spontaneous improvement 
in hematologic status and decrease in circulating 
antibody titer. 

These findings are best explained by the 
hypothesis that the potent antierythrocytic anti- 
body, while most effective in the destruction of 
mature red cells, may also destroy reticulocytes and 
damage the younger erythrocyte precursors present 
in the marrow. Antibodies may thus create the false 
impression of aplastic anemia. 


Studies on Production and Destruction of Human 
Erythrocytes with the Simultaneous Use of Radio- 
chromium and Radioiron. Preliminary Observa- 
tions. Irwin M. Weinstein and Ernest Beutler. 
Section of Hematology, Department of Medicine 
and the Argonne Cancer Research Hospital, 
University of Chicago. 

The rate of plasma clearance of iron, the per 
cent iron utilization of newly formed erythrocytes 
and the turnover rate of plasma iron are established 
indices of erythrocyte physiology, and may be 
easily determined by using the standard Fe™ tracer 
technic. 

By combining the Fe® tracer technic with the 
Cr*! erythrocyte tagging method, it is also possible 
to measure the survival time of circulating erythro- 
cytes simultaneously. Furthermore, the latter 
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method affords a simple procedure for the accurate 
determination of blood volume, which is necessary 
in the calculation of plasma iron turnover and per 
cent utilization of iron by new erythrocytes. 

Fe® is a much stronger gamma emitter than 
Cr and therefore radioactivity due to Fe can be 
distinguished from that of Cr in the same blood 
sample in any efficient gamma scintillation counter 
equipped with a good pulse discriminator. Absolute 
radioactivity of each of the isotopes is calculated by 
the formula: 


and 
T. — KrTs 
Kc — Kr 


Data were collected on normal subjects, 
patients with aplastic anemia, and patients with 


F, = T; — 


certain obscure hemolytic anemias to emphasize the 
important quantitative information about erythro- 
cyte production and destruction that can be de- 
termined with this combined technic. 


Hemophilia in the Female. Martin Matter and 
Thomas Newcomb. Department of Medicine, 
University of Washington School of Medicine, 
Seattle. 

Study was made of a hemorrhagic diathesis in a 
7-year-old girl in whom severe symptoms had been 
present since birth. The virtual absence of anti- 
hemophilic globulin in her blood has been established 
by the thromboplastin generation test; and de- 
ficiencies of other identifiable factors such as PTC 
and PTA as well as anticoagulants have been 
excluded. The defect is qualitatively identical to 
that found in hemophilia A. 

Quantitative studies of the amount of anti- 
hemophilic globulin in the patient and her family 
were made. 


CARDIOVASCULAR SYSTEM 


Auricular Flutter: Hemodynamic and Auscultatory 
Patients. Malcolm C. McCord and S. Gilbert 
Blount, Jr. Department of Medicine, University 
of Colorado, Denver. 

Clinical and hemodynamic evaluation of 3 
patients with auricular flutter were made in order 
to demonstrate the range of right atrial pressure 
levels and variations in the auscultatory manifesta- 
tions that may be associated with this arrhythmia. 

The first patient had tricuspid stenosis. During 
sinus rhythm the right atrial pressure tracing showed 
a waves 15 mm. in amplitude, and auscultation 
revealed a presystolic murmur over the tricuspid 
and mitral areas. Following the onset of auricular 
flutter rapid pressure waves 18 mm. in amplitude 
were recorded in the right atrium corresponding to 
the flutter waves of the simultaneous electrocardio- 
gram. These pressure waves were also discernible 
in the neck veins. The auscultatory pattern was also 
altered, revealing accentuations of the underlying 
diastolic murmur synchronous with the flutter waves 
of the electrocardiogram. 

The second patient had mitral stenosis and 
chronic auricular flutter. The right atrial pressure 
tracing showed pressure waves 3 mm. in amplitude 
corresponding to the flutter waves of the electro- 
cardiogram. Low amplitude undulations at the 
corresponding rate could be detected superimposed 
on the pulmonary arterial pressure curve. No 
auscultatory evidence of auricular flutter was 
detected. 

The third patient had hypertensive cardio- 
vascular disease and chronic auricular flutter with 
complete atrioventricular block. Auscultation re- 


vealed rapid clicking sounds in the left third intercos- 
tal space corresponding in rate to the flutter waves of 
the electrocardiogram. Right atrial pressure tracings 
showed no evidence of mechanical activity related 
to the atrial arrhythmia. 

The findings demonstrate that the pressure 
phenomenon and physical findings associated with 
auricular flutter vary in type and degree, depending 
upon the nature of the underlying heart disease, 
particularly the degree of hypertrophy of the right 
atrium. 


The Atrial Rate with Established Flutter in Relation 
to Enlargement of the Right Atrium and to the 
Circus Movement Hypothesis. David A. Rytand 
and Silvio J. Onesti, Jr. Department of Medicine, 
Stanford University School of Medicine, San 
Francisco. 

If the mechanism of atrial flutter involves rapid 
stimulation from an ectopic focus uninfluenced by 
returning excitation, the rate in man should be 
relatively independent of atrial size. On the other 
hand, if the mechanism involves a continuing wave 
of excitation (circus movement) one might expect 
the atrial rate to be reduced if the velocity of 
conduction is less than usual, or if the pathway’s 
length is increased. We are concerned here with the 
clinical observation that, in the absence of quinidine, 
the atrial rate is slow when flutter occurs in patients 
with right but not left atrial enlargement. 

In 93 subjects (aging, coronary disease, hyper- 
tension, thyrotoxicosis, mitral stenosis) with flutter, 
atrial rates per minute varied from 176 to 400 
(mean, 284). In 16 other subjects with enlarged 
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right atria, atrial rates per minute in the absence of 
quinidine varied from 143 to 333 (mean, 210). 
Seven of these patients were observed in this clinic; 
data on the others were obtained from the literature 
and by personal communications. The difference is 
statistically significant, and the electrocardiograms 
showed undulations typical of flutter as distinct 
from paroxysmal atrial tachycardia. Other observa- 
tions in 2 patients indicate velocities of conduction 
in the range of those accompanying the usual, more 
rapid, flutter. These findings appear to support the 
circus movement hypothesis. 


The Ballistocardiogram in Congenital Heart Disease. 
Donald Eikenberry and Herbert Hultgren. Depart- 
ment of Medicine, Stanford University School of 
Medicine, San Francisco. 

Ballistocardiograms have been recorded in 30 
cases of congenital heart disease to examine the 
possibility that congenital lesions may be associated 
with specific diagnostic abnormalities as well as to 
determine the effect of abnormal shunts and stenotic 
lesions upon the ballistic complexes. 

Head foot and lateral records were made using 
the Dock electromagnetic technic. The lesions to be 
reported upon consist of coarctation of the aorta, 
patent ductus arteriosus, atrial septal defect and 
pure pulmonic stenosis. The diagnosis in each case 
was confirmed either by cardiac catheterization or 
by surgical correction of the defect. 

Short K waves in coarctation of the aorta 
became normal after surgery, and deep K waves in 
a patient with aortic insufficiency became short 
after the insertion of a Hufnagel valve. 

In patent ductus arteriosus most records were 
within normal limits, and there was little significant 
change following surgical closure. 

Large systolic complexes were uncommon in 
atrial septal defects, but several records had 
prominent headward and leftward waves early in 
diastole. 

In pure pulmonic stenosis prominent early 
diastolic headward waves were common. 

There was no relation between the magnitude 
of the shunt, the degree of stenosis and the ap- 
pearance of the ballistocardiogram. Normal records 
were seen in the presence of severe lesions. 

These studies suggest that, except for coarcta- 
tion of the aorta, specific ballistocardiographic 
patterns are not found in congenital lesions and that 
the form of the ballistocardiogram is determined 
more by the contractile capacity of the myocardium 
than by the presence of shunts or stenotic lesions. 


The Relationship of the Circulation Time to Cardiac 
Output and Intrathoracic (Central) Blood Volume. 
Henry J. Kowalski, Walter H. Abelmann, William 
F. McNeely and Michael Gravallese. Second and 
Fourth Medical Service, Thorndike Memorial 
Laboratory, Boston City Hospital; the Depart- 


ments of Medicine, Harvard Medical School, 
Boston; the University of Washington Medical 
School, Seattle. 

Velocity of blood flow (defined as the distance 
traveled by a particle in a given time) is pulsatile 
and varies with vascular beds, being rapid in large 
vessels and slow in capillaries. The “circulation 
time,” the reciprocal of velocity, represents the time 
a foreign substance takes to travel between 2 points, 
and is generally conceded to be valuable in clinical 
diagnosis. The “circulation time” is influenced by 
the indicator mass, solvent volume, injection 
velocity, the relative state of constriction of the 
target vascular bed and the ability of the patient 
to comprehend the stimulus and act appropriately 
in a manner recognizable to the clinician as a “good 
end point.’ Most important, however, the circula- 
tion time must ultimately depend upon the cardiac 
output and the volume of blood traversed between 
the injection site and the target site. The circulation 
time is thus modified by many variables. In the 
present study, all the above factors except the 
influence of cardiac output and intrathoracic volume 
were eliminated by an objective method. 

A known amount of Evans blue dye in a fixed 
volume was injected into an anticubital vein, and 
serial samples were collected at 2-second intervals 
through an indwelling needle located in the contra- 
lateral brachial artery. From the primary dye 
curve, the median circulation time, cardiac output 
(Hamilton) and intrathoracic blood volume (cardiac 
output XX median circulation time) could be 
obtained. The arm-to-arm circulation time so 
obtained is analogous to the arm-to-tongue circula- 
tion time. 

The patients studied were individuals with 
normal cardiovascular systems, patients with high 
outputs and subjects with valvular heart disease. 

The circulation time correlated poorly with 
cardiac output and, in fact, individuals with a 2-fold 
difference in cardiac output might have identical 
circulation times. Correlation with intrathoracic 
blood volume was much better. 

It is concluded that circulation time primarily 
reflects central blood volume and, to a lesser extent, 
cardiac output, and probably can be described by 
the following: 


central blood vol. 
cardiac output 





circulation time = 


xK 


Finally, the central blood volume has several 
components, the most important of which appear to 
be pulmonary and intracardiac. Thus, a prolonged 
circulation time is more likely to correlate with 
physical signs of pulmonary congestion and cardiac 
dilatation than reduced cardiac output per se. 


Early (Preshock) Changes in Cardiac Output 
Following Experimental Thermal Trauma. George 
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F. Warner and Ernest L. Dobson. Donner Labora- 
tory, University of California, Berkeley. (Sup- 
ported by the Atomic Energy Commission with 
additional support from the Office of Naval 
Research.) 

A traditional concept concerning the develop- 
ment of shock following thermal trauma implies 
that local fluid loss at the injury site results in a 
decreased circulating blood volume and a decreased 
venous return to the heart, leading eventually to a 
fall in cardiac output and consequent reduction in 
blood pressure. 

Observations following experimental thermal 
trauma in anesthetized dogs indicate a somewhat 
different sequence of events. Immediately following 
thermal injury a severe and sustained reduction in 
cardiac output to as low as 15% of normal has been 
observed. This marked fall in cardiac output occurs 
without a significant change in mean arterial blood 
pressure or pulse rate, and is accompanied by only 
a small reduction in blood volume, averaging 12%. 
This small reduction in blood volume appears 
inadequate to account for the observed changes in 
cardiac output. 

Various therapeutic agents were used in 
attempts to modify the observed changes. 


Clinical Evaluation of Mercaptomerin in Sup- 
pository Form by the Use of a Radioactive Tag. 
Jerry K. Aikawa. Department of Medicine, 
University of Colorado School of Medicine, 
Denver. (Aided by a grant from the American 
Heart Association and a contract with the U. S. 
Atomic Energy Commission.) 

Mercaptomerin sodium (Thiomerin) tagged 
with Hg”? was administered in suppository form in 
order to determine its clinical efficacy and to 
measure the rectal absorption of mercury. 

Each suppository contained 143 mg. of Hg in 
500 mg. of Thiomerin tagged with 500 uc. of Hg”, 
T & of 43.5 days. Radioactivity assay of blood, 
urine and feces was performed by gamma counting 
in a well-type scintillation counter, thus obviating 
the difficulties due to volatilization previously 
encountered in the preparation of samples for beta 
counting. Eight patients without congestive failure 
and 5 with this condition were each given 1 sup- 
pository, and serial specimens of blood, urine and 
feces were obtained. 

The maximum values for urinary excretion of 
radioactivity were 2.74 and 3.02% of the ad- 
ministered dose. These values were obtained in 1 
subject with and 1 without edema, who were the 
only ones with diuresis. Urinary concentration of 
Hg** paralleled its serum concentration and was 
maximal between 6 and 12 hours. The maximum 
serum concentration of Hg attained in any subject 
was 0.46 ug. per ml. 

Absorption of at least 4 mg. of Hg through the 
rectum is necessary to induce diuresis. The ad- 


ministration of a single suppository was insufficient 
to induce diuresis in most subjects. 


The Demonstration of 2 Hypotensive Mechanisms 
in Separate Alkaloidal Fractions of Rauwolfia. 
James A. Orcutt. Research Division, Riker 
Laboratories, Inc., Los Angeles. 

Both the prolonged hypotension and the 
adrenolytic effect of extracts of the root of Rauwolfia 
serpentina have been reported extensively (though 
poorly differentiated) in the literature. The presence 
of yohimbine has also been demonstrated. Rauwiloid, 
a purified alkaloida] fraction, as well as reserpine 
and rescinnamine, pure alkaloids isolated from the 
root, have been shown to produce prolonged hypo- 
tension but to be devoid of the adrenolytic effect. 

The characteristic response of urethanized dogs 
to intravenously injected Rauwiloid (2.5 mg./Kg.), 
reserpine (0.25 mg./Kg.), or rescinnamine (0.25 
mg./Kg.), in various aqueous media, begins after 
about 3 hours and attains a significant reduction in 
mean arterial pressure by the 5th to 7th hour. 

The characteristic response to yohimbine 
(1 mg./Kg.), under identical circumstances, is an 
immediate hypotension and an epinephrine reversal, 
both of which disappear within 5 to 7 hours, at just 
about the time when the Rauwiloid hypotension has 
reached its full effect. 

The manufacturing process which extracts 
Rauwiloid from Rauwolfia serpentina rejects certain 
alkaloids. A study of these rejected alkaloids (10 
mg./Kg.), revealed qualitative identity with the 
yohimbine pattern: immediate hypotension and 
epinephrine reversal followed by gradual recovery in 
5 to 7 hours. 

It is considered that the yohimbine-like hypo- 
tension and adrenolysis is of no practical value in 
therapeutics because, in the cases both of yohimbine 
and of the rejected alkaloidal fraction of Rauwolfia, 
the dosage required to induce significant reduction 
of mean arterial pressure in dogs is very near the 
lethal dosage. 


Intraosseous Phlebography. The Radiographic 
Visualization of the Regional Venous Drainage 
from the Human Bone Marrow. Nicholas L. 
Petrakis, Howard L. Steinbach and Rutherford S. 
Gilgillan. 800 Cedar Avenue, San Bruno, Cali- 
fornia. 

The rapid and direct communication of the 
sinusoidal circulation of the human bone marrow 
cavity with the systemic circulation provides a 
simple clinically useful route for the radiographic 
visualization of the venous outflow from the bone 
marrow cavity, and of the major veins in the vicinity 
of any bone accessible to needle puncture. 

In the present study, the following technic 
(slightly modified from A. C. Begg) was employed. 
A standard bone marrow puncture needle was 
inserted into the bone marrow under local or general 





56 CLINICAL RESEARCH PROCEEDINGS 


anesthesia. A few cubic centimeters of bone marrow 
were aspirated and from 5 to 20 ce. of 35% Urokon 
was injected into the marrow over a 30-second 
period. Radiograms were taken before, at the start 
of the injection, and at frequent intervals during 
and after completion of the injection. Most patients 
experienced considerable pain when local anesthesia 
was employed, making brief Pentothal anesthesia 
preferable. 

Almost instantaneous filling of the perforating 
periosteal venules and the larger regional veins 
occurred from the start of the injection. Studies of 


venous drainage were made in patients with a variety 
of clinical conditions from the sternum, iliac crest, 
pubic ramus, tibia, calcaneus, spinous process, 
greater trochanter, clavicle and ribs. Side reactions 
were minimal, consisting of local pain at the site of 
injection persisting for a few hours afterward. 
Intraosseous phlebography provides a simple 
and safe method for the radiographic visualization 
of the venous system in relatively inaccessible regions 
of the body, and appears to be a promising technic 
for the clinical investigation of vascular disturbances 
associated with bone and marrow diseases. 


CENTRAL NERVOUS SYSTEM 


Drug Therapy of Autonomic Hyperrefiexia in 
Patients with Spinal Cord Lesions. N. B. Kurnick. 
Research Laboratory, Paraplegia Service, V. A. 
Hospital, Long Beach; Department of Medicine, 
University of California, Los Angeles. 

Patients with injuries to the cervical and upper 
thoracic spinal cord frequently demonstrate 
autonomic hyperreflexia. This is analogous to the 
skeletal motor hyperreflexia observed after cord 
section. The stimuli for the autonomic hyper- 
reflexia may be cutaneous or visceral in origin. 
Stimuli administered to the rectum, urethra, and 
bladder are particularly effective. The manifesta- 
tions are marked diaphoresis and severe paroxysmal 
hypertension with associated symptoms of headache 
and flushing. Fatal cerebral hemorrhage has been 
observed. If the stimulus arises in the bladder, 
spasm of that organ is common. The effects of the 
ganglionic blocking agent, hexamethonium, and the 
adrenolytic agent, Regitine, were investigated in 13 
patients with cervical cord injuries. 

The effects of the drugs were followed by the 
responses to cold pressor tests, physiologic filling of 
the bladder by urinary flow, rapid filling of the 
bladder through a catheter, and by the symptoms 
noted by the patient during routine care before and 
after medication. For acute tests, intravenous 
medication was administered, while prolonged 
therapy was administered orally. 

Regitine was uncertain in its action, occasionally 
reducing the response to stimuli; but more commonly 
it was without apparent effect, other than to increase 
the pulse rate. Hexamethonium was uniformly 
useful in obliterating diaphoresis, reducing the 
hypertension which occurred on immersion of the 
lower extremity in ice water, and reducing bladder 
spasm. The effect on hypertension due to bladder 
filling and rectal stimulation varied from slight to 
complete suppression of hypertension. Cystometric 
curves were obtained with simultaneous blood 
pressure observations which demonstrate the 
reduction in motor activity in the bladder muscula- 
ture and suppression of hypertension following 
intravenous hexamethonium, but not after Regitine. 


The usual side effects produced by the drugs were 
observed. Of these only postural hypotension, 
commonly present spontaneously in these subjects, 
was troublesome. 

The bradycardia which accompanied hyper- 
tension in patients with high spinal cord lesions is 
obliterated by hexamethonium. The pathways 
concerned in producing hypertension and brady- 
cardia will be illustrated. 

The corollary observation on the suppression of 
bladder spasm in patients without spinal cord injury 
or with thoracic or lumbar cord injuries has led to 
its successful application for this complaint also. 


Foodstuff of Human Brain in Situ. Edward Martinez, 
G. S. Gordan, John Adams and Patricia McCreery. 
Cerebral Metabolic Research Laboratory of the 
Langley Porter Clinic of the State Department of 
Mental Hygiene; the Departments of Medicine 
and Neurological Surgery, University of California 
School of Medicine, San Francisco. 

It has generally been accepted that glucose is 
the major foodstuff of the brain. This conclusion is 
based upon arteriovenous differences of glucose and 
oxygen in arterial and cerebral venous blood (Him- 
wich, Bowman, Fazekas and Goldfarb). By use of 
the original nitrous oxide technic of Kety and 
Schmidt for rate of cerebra] blood flow (CBF), we 
have measured the cerebral metabolic rates (CMR) 
for oxygen, carbon dioxide, glucose, lactic acid, 
pyruvic acid, acetoacetic acid, glutamic acid and 
glutamine in resting human subjects as shown in 
table 1. 

The observed CMRo, (2.8 ml.) is balanced by 
the calculated rate at which glucose is oxidized 
minus the rate at which lactic acid is released. These 
rates confirm the conclusions of Himwich et al. 
that the oxygen uptake of human brain in situ is 
accounted for by oxidation of glucose and release of 
lactic acid. It will also be observed that only ap- 
proximately 7% of the glucose uptake goes to lactic 
acid. 
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TasLe 1.—Cerebral Metabolic Rates (+ = arterial exceeds venous; 


— = venous exceeds arterial) 








ml. O: 
a mg. or ml. 4 
pe | Rate for | Peti00Gm. | “top it Method 
tients ica com- 
pletely 
oxidized 
61 CBF 48+2 _ Orig. Kety-Schmidt 
61 | O: +2.82+0.1 2.8 | Van Slyke & Neil 
61 | CO: —2.64+0.1 — | Van Slyke & Neil 
61 RQ 0.93 + 0.03 _ _ 
61 | glucose +4.0+ 0.2 +3.0 | Somogyi (copper) 
61 | lactic acid —0.3 + 0.02 —0.2 | Miller & Muntz 
61 pyruvic acid 0 0 Friedemann & 
Haugen 
18 | acetoacetic 0 0 Rosenthal 
acid 
19 | glutamic +0.4 ° Harper 
acid 
19 | glutamine —0.6 t Harper 
12 | alanine 0 0 Harper 
12 | glycine 0 0 Harper 
12 | cystine 0 0 Harper 





* Balanced glutamine. 
¢ Balanced by glutamate. 


An Agent which Increases Rates of Cerebral Blood 
Flow and Cerebral Oxidation of Glucose in 
Chronic Schizophrenic Patients. Don LeVine, 


G. S. Gordon, John Adams, Edward Martinez and 
Patricia McCreery. Cerebral Metabolic Research 
Laboratory of the Langley Porter Clinic of the 
State Department of Mental Hygiene and the 
Departments of Medicine and Neurological 
Surgery of the University of California School of 
Medicine, San Francisco. (Aided by grants from 
the Breon Fund, and Ciba Pharmaceutical 
Products, Inc.) 

In an investigation of possible effects of 
reserpine (Serpasil) upon cerebral blood flow (CBF) 
and cerebral metabolism (Kety-Schmidt technic), 
5 mg. of the agent was administered intravenously 
in 2 ml. of a solvent containing 200 mg. of poly- 
ethylene glycol 300, 5 mg. of citric acid and 40 mg. 
of butyl alcohol. A slight increase of rates of CBF, 
CMRo,, and CMReiucose Was noted, none of which 
proved to be statistically significant. In order to 
determine whether any change resulted from 
administration of the solvent alone, 20 patients 
received 2 ml. of the solvent alone intravenously. 
The statistically significant increases of the rates 
which ensued are tabulated below. 

From these data it appears that the effects 
noted upon CBF and cerebral metabolism are to be 
ascribed to the solvent rather than to Serpasil. 


Agent No. ml./100 Gen/min ml./100 Salute mmg_/100 Canynain, ai 
ee i ee a ae aha 
Cont Exp. Exp. Cont. Exp Cont. | Exp 
Serpasil in solvent. .... 12) 5145 | 5946] 2.840.2 | 3340.3 | 4.4+0.6 | 5040.6 | 97 | 76 
Solvent alone.......... 20; 50+1) 5841/ 2.740.1 | 3.540.2 | 4.240.6 | 5440.6 | 91 | 83 
Saline control.......... 8} 48+3 | 5148] 2.840.2 | 3.040.4 | 3340.6 | 3.540.4 | 92 | 92 


*Mean arterial blood pressure. 


ENDOCRINES AND METABOLISM 


Studies on the Thyroid Hormone: Sodium Dextro- 
Thyroxine Pentahydrate. Paul Starr, Ruth 
Liebhold-Schueck and Maurice Tauzin. Depart- 
ment of Medicine, University of Southern Cali- 
fornia, Los Angeles. 

Studies have been made of the effect of sodium- 
dextro-thyroxin pentahydrate on patients and 
tadpoles. 

Dextro-thyroxine was substituted for levo- 
thyroxine in the treatment of 4 groups of hypo- 
thyroid patients. 

Group A consisted of athyreotic patients whose 
initial thyroid hormone medication was given in the 
form of dextro-thyroxine. 

Group B consisted of athyreotic patients who 
were initially treated with levo-thyroxine and 
maintained at a euthyroid level for a year, after 
which the medication was changed to an equal 
amount of dextro-thyroxine. 


Group C consisted of hypothyroid, but not 
totally athyreotic patients, who were treated and 
maintained at a euthyroid level with levo-thyroxine 
before their medication was changed to dextro- 
thyroxine. 

Group D consisted of patients who had been 
treated with one form of thyroxine at first; the other 
form was added after they had reached euthyroid 
levels. 

It was startling to observe that the full thyroid 
hormone effect could be achieved with dextro- 
thyroxine alone in the patients of Group A, as 
demonstrated by the promotion of growth in a 
cretin, by electrocardiographic changes to normal, 
and by the return to euthyroid levels of the protein- 
bound iodine and basal metabolic rate. 

The protein-bound iodine and basal metabolic 
levels in the patients of Group B and C fell to ap- 
proximately 34 of those achieved by equal amounts 
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of levo-thyroxine medication. Loss of normal 
myocardial function, as indicated by the electro- 
cardiogram, also demonstrated the decrease of 
thyroid hormone activity. Similar findings were 
obtained in experiments on tadpoles. 


Extrathyroidal Effects of Propylthiouracil. Paul 
VanArsdel, Jr. and Robert H. Williams. Depart- 
ment of Medicine, University of Washington 
School of Medicine, Seattle. 

Because few observations have been made on 
the peripheral effects of any antithyroid drug, we 
have studied the effects of propylthiouracil and 
potassium perchloriate administration on the tissue 
distribution and urinary and fecal excretion of 
radioactivity following the administration of 
I'5_labeled 1-thyroxine and 1-triiodothyronine in rats. 

The antithyroid drugs were given orally for 2 
weeks, litter-mates being used as controls in all cases. 
Following administration of the labelled hormones, 
24- and 48-hour urinary and fecal excretion rates 
were measured. In other animals (sacrificed 30 
minutes and 12 hours following administration) 
certain tissues were removed and the tissue homog- 
enates and whole blood precipitated with tri- 
chloracetic acid to differentiate “hormone” and 
“nonhormone” radioactivity. 

Propylthiouracil produced a marked drop in 
urinary excretion of radioactivity, with a com- 
paratively smaller increase in fecal radioactivity. 
These effects were more prominent following 
triiodothyronine administration, where the 48 hour 
excretion of radioactivity (over 90% nonhormonal) 
was 14% of the administered dose, compared with 
33% in the control group. Blood levels of both 
labelled hormones were significantly elevated after 
12 hours (150% for thyroxine, 300% for triiodo- 
thyronine) yet nonhormonal radioactivity was re- 
duced. 

A significant depression in the concentration of 
thyroxine occurred in liver in the female but not the 
male. This phenomenon is especially interesting in 
view of our observations that the radiothyroxine 
concentration in normal male livers is consistently 
25 to 40% lower than that in female livers. Kidney 
concentrated thyroxine radioactivity to a lesser 
degree in the propylthiouracil-treated animals of 
both sexes. In neither kidney nor liver were triiodo- 
thyronine concentrations significantly effected. 

None of the above effects was altered by pre- 
vious thyroidectomy or by simultaneous administra- 
tion of potassium perchlorate, nor did potassium 
perchlorate alone have any effect on the metabolism 

of these hormones. 

These observations suggest that the peripheral 
effects of propylthiouracil on thyroxine and triiodo- 
thyronine metabolism involve both an inhibition of 
intestinal reabsorption and a depressed deiodination 
of these substances. 


A Modification of the Keitel Method for the Bedside 
Determination of Potassium in Serum. H. T. 
Weigert and B. H. Scribner. V. A. Hospital and 
Department of Medicine, University of Wash- 
ington, Seattle. 

With the introduction of a bedside serum total 
base (sodium) method last year, there is now a great 
need for a simple, reliable method for the determi- 
nation of serum potassium. Such a method would 
render the care of patients independent of the 
flame photometer. 

The potassium method we have evolved is a 
modification of the method of Keitel and Keitel. 
It is based on the turbidity produced in serum by 
precipitation of potassium with sodium cobaltini- 
trite. The turbidity in the serum sample is compared 
with that in a series of standards which increase in 
concentration by 0.5 mEq. increments over the 
range of 2.5 to 5 mEq. potassium per L. For serum 
values greater than 5 mEq./L. a 1 to 1 dilution is 
made so that the final result lies within the range of 
the standards. 0.01 cc. of serum is required for the 
determination which takes 3-4 minutes and has an 
accuracy of +0.25 mEq./L. 

In comparing results of this method with the 
flame photometer values on 120 specimens the 
standard deviation of the mean varied between 0.2 
and 0.4 mEq./L., depending on the experience of 
the operator. 


Cellular Distribution of an Enzyme System In- 
activating Insulin. H. T. Narahara, H. H. Tomiz- 
awa and R. H. Williams. Department of Medicine, 
University of Washington, Seattle. (Aided by a 
grant from the United States Public Health 
Service.) 

It is possible that increased destruction of 
insulin could cause insulin insufficiency. The ability 
of rat liver extract to destroy insulin proteolytically 
has been indicated. It therefore was of interest to 
determine the cellular distribution of this enzyme 
system. 

Liver homogenate from adult male Sprague- 
Dawley rats was separated into nuclear, mito- 
chondrial, microsomal and residual supernatant 
fractions by differential centrifugation in isotonic 
sucrose. A tracer quantity of insulin I" with carrier 
insulin was incubated at 37° C. with liver homog- 
enate or a cell fraction at pH 7.5. Trichloroacetic 
acid was added at the end of 5, 10 or 15 minutes and 
counts of radioactivity were made in the washed 
precipitates and in the supernatant fluids. 

The per cent of radioactivity in the trichloro- 
acetic acid supernatant varies directly with pro- 
teolytic enzyme activity, and nonspecific deiodi- 
nation of the insulin I"* molecule does not appear to 
take place. Only slight enzyme activity was found in 
any particulate cell fraction, and about 80% of the 
activity of the whole homogenate was present in the 
residual supernatant cell fraction. The specific 
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activity of the residual supernatant cell fraction, in 
terms of nitrogen content, was greater than that of 
the original homogenate. 

This investigation indicates that the enzyme 
system in question is present in liver cytoplasm in a 
soluble form. This solubility is facilitating puri- 
fication of the enzyme system in order that it may 
be more thoroughly studied. 


Insulin Effect upon Blood Electrolytes and Electro- 
cardiogram in Man and Animals. Michele Gerundo. 
Department of Medical Services, Guam, M.I. 

In previous investigations it was observed that 

in the course of treatment by insulin mental patients 
who were not diabetics showed gradual decrease of 
blood potassium, as the insulin unitage increased, 
and a small increase in calcium. Determination of 
blood sodium showed a moderate increase in the 
large majority of cases, but in a small percentage 
there was minima] or no decrease. Since these 
changes followed intravenous administration of 
insulin promptly and were not influenced by in- 
jecting glucose, they were considered to be direct 
effects of insulin upon electrolytes. Electrocardio- 
graphic tracings taken simultaneously were con- 
sistent with hypopotassemia (from original average 
of 4.7 mEq. to 3.7 mEq. at the end of shock treat- 
ment). To test the accuracy of this conclusion, 5 dogs 
were given insulin intravenously and their blood 
potassium determined before insulin was given and 
before glucose was administered at the end of the 
test period. The mean figure of 4.7 mEq. at the 
beginning of the test dropped to 3.8 mEq. at the 
end. Simultaneous administration of 10 ml. of 
3334% glucose did not change the result, thus 
suggesting that the insulin effect on the electrolytes 
is not related to hypoglycemia. Electrocardiographic 
tracings were not altered by administration of 
glucose-insulin. Simultaneous injection of atropine 
and insulin or of atropine 14 hour before insulin 
annulled the electrocardiographic changes but not 
the drop in potassium. 

It is concluded that changes observed in the 
tlectrocardiogram are possibly due to influence of 
insulin upon the vagus directly. The findings in 


patients suggest a similarity to a general adaptation 
syndrome. 


A Method of Increasing the Sensitivity of Insulin by 
the Use of Mild Insulin Hypoglycemia Reactions. 
A Preliminary Study. Herbert A. Weitener. De- 
partment of Internal Medicine, Kaiser Founda- 
tion Hospital, Oakland, California. 

It has been our clinical impression that during a 
tourse of treating 500 patients with insulin-induced 
hypoglycemia, there was a change in the reaction to 
nsulin. The patients appeared to respond faster to a 
tonstant amount of insulin, or else responded with 
the same reactions to lesser amounts of insulin than 
vere initially introduced. 


In order to test this observation statistically, 41 
previously treated patients were selected at random, 
regardless of the disorder originally complained of. 
The criteria for selection were: (1) The patient had 
to be under treatment for at least 2 weeks in order to 
permit an adequate observation and (2) The 
patient had to be relatively free from intercurrent 
infection. 

Mild insulin hypoglycemia was used for treat- 
ment. The patient who was in an overnight fasting 
state was given regular insulin intramuscularly at 
the medical clinic office. The dose was so adjusted 
as to produce a mild hypoglycemic reaction, as 
shown by mild tremor or sweating within 1 to 114 
hours. This reaction was at once counteracted by 
the ingestion of 16 oz. (480 cc.) of orange juice, 
1¢ lb. meat, and 16 oz. (480 cc.) of milk. Frequent 
protein feeding at home prevented additional re- 
actions. The treatment was given 3 times a week on 
alternating days for 2 months or less. 

The corresponding days of consecutive treat- 
ment were enumerated in terms of reaction time and 
dosage. The arithmetic mean of reaction time and 
dosage was determined by dividing the number of 
observations on each treatment day into the cor- 
responding arithmetic sum. Bar graphs were con- 
structed. The ordinate represented the mean insulin 
dosage. The abscissa represented the time in terms of 
treatment days. The horizontal extension of the bar 
on each treatment day represented the mean re- 
action time. 

Fewer units of insulin were required to produce 
a similar reaction during the course of treatment as 
compared with the first week of treatment. Faster 
reactions took place during the course of treatment 
with fewer units of insulin as compared with the 
first week of treatment. Included in the series were 
diabetics. The latter showed fundamentally the same 
response to insulin as did the others. Further in- 
vestigations are in progress. 

This investigator suggests tentatively that 
diabetes may be treated by deliberately inducing 
insulin hypoglycemia, instead of the standard prac- 
tice of preventing hypoglycemia. Normally, the 
endogenous production of insulin results in hy- 
poglycemia within 4 hours. The exogenous use of 
insulin for the purpose of producing hypoglycemia 
would appear to be more physiologic than the use of 
exogenous insulin without hypoglycemia. 

It would appear tentatively that an individual’s 
reactivity to insulin may be increased by the use of 
mild insulin-induced hypoglycemia on alternating 
days. In our series of 41 cases analyzed statistically, 
this was true of diabetics as well as nondiabetics. 


Urinary Pentose in Progressive Muscular Dys- 
trophy. Gerald T. Perkoff and Frank H. Tyler. 
Department of Medicine, University of Utah 
College of Medicine, Salt Lake City. 

Minot et al. have reported that urines from 
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patients with progressive muscular dystrophy con- 
tain ribose, which can be demonstrated by a modified 
Benedict’s test and confirmed by osazone formation. 
This was thought to be diagnostic of this disorder. 
Although the qualitative test has not consistently 
differentiated dystrophics from normals in our 
hands, the possible pathogenetic significance of 
these findings was considered worthy of more 
quantitative study. 

“Free pentose” excretion, estimated by a p- 
bromaniline reaction, was 42 + 30.7 mg. per 24 
hours in 15 dystrophies, and 72 + 24.9 mg. per 24 
hours in 17 normals. “Total pentose” excretion, 
estimated by an orcinol reaction, was 259 + 129 mg. 
per 24 hours in the dystrophic group, and 476 + 
147 mg. per 24 hours in the normals. When corrected 
for body surface area, the differences between these 
values were not statistically significant. Actual 
pentose excretion may be lower than these values, 
since neither of these reactions is completely specific 
for pentose. Paper chromatographic technics suf- 
ficiently sensitive to detect pentose excretion of 25 
mg. per 24 hours failed to demonstrate pentose in 
urines from normals or dystrophics eating fruit-free 
diets. 

Osazones could be made directly from both 
normal and dystrophic urines. Studies of the 
identity of these compounds are in progress. 

It can be stated that the modified Benedict’s 
test is of no value in the diagnosis of muscular 
dystrophy, and that “pentose” excretion, as meas- 
ured here, is normal in these patients. The nature of 
the osazones prepared remains to be determined. 


Interrelationships of Some Metabolic Effects of 
Testosterone Propionate in Normal Males 
During Sodium Restriction. E. Raymond Borun, 
Ernest Geiger and Lotta Dalbreg. Departments of 
Medicine and Pharmacology, University of 
Southern California School of Medicine, Los 
Angeles. (Supported by a research grant from the 
Los Angeles County Heart Association.) 

In order to study the “anabolic” effects of 
testosterone propionate (TP) independently of 
sodium retention, observations were made in 6 
normal male subjects receiving constant low sodium 
diets (12-16 mEq. daily). One subject received a 
daily supplement of 51 mEq. sodium chloride. 

Two experiments separated by a 6-week rest 
period were performed in each subject. One exper- 
iment consisted of a 4-day preliminary period, a 
10-day control period, and a 10-day TP period 
(100 mg. im. daily). The other experiment con- 
sisted of a 4-day preliminary period, 10-day TP 
period, and 10-day recovery period. Nitrogen, 
potassium, sodium and chloride balances were de- 
termined; water balances were calculated from the 
formulas of Newburgh and Levietes. All metabolic 
effects were calculated by comparing TP with control 
period data. 


The 5 subjects on salt restriction gained weight 
and retained water during both TP periods. During 
the first 5 days of TP the net weight gain was 850 
+ 90 Gm. (mean + s.e.m.), water retention 870 + 
120 Gm., and nitrogen retention only 8.3 + 0.8 Gm. 
During the second 5 days of TP the net weight gain 
was 470 + 120 Gm., water retention 500 + 50 Gm., 
and nitrogen retention 14.9 + 1.7 Gm. (p < .02 
for these differences). Sodium and chloride retention 
were insignificant during the first 5 days of TP, 
and slight thereafter. Potassium retained during the 
TP periods (180 + 25 mEq.) was approximately 
sufficient to account for the retained water as an 
isosmotic increment of intracellular fluid. The 5 
subjects lost weight and water during the recovery 
period despite continuation of nitrogen retention 
(11.0 + 1.6 Gm.) and slight sodium retention (25 
+ mEq). 

The changes in body weight, water and potas- 
sium balance were disproportional to, and perhaps 
independent of, the nitrogen retention during the 
initial 5 days of TP administration and during the 
recovery period. This discrepancy was not dependent 
on changes of sodium and chloride balance. 


Metabolic Evaluation of Nortestosterone Cyclopen- 
tylpropionate and of Neodrol in the Human 
Subject. Nadine Foreman, Gilbert Cochrane, 
George D. Michaels and Laur.nce W. Kinsell. 
Institute for Metabolic Research of the Highland 
Alameda County Hospital, Oakland, California. 

For the evaluation of two relatively new 
anabolic steroids, metabolic balance studies were 
carried out in 2 patients, each receiving a chemically 
constant formula diet. After preliminary control 
periods of 6 to 12 days, nortestosterone cyclopentyl- 
propionate, Neodrol or testosterone cyclopentyl- 
propionate were administered intramuscularly, and 
balance data accumulated for a period of from 12 to 
30 days following each injection. 

From the data thus obtained, it appears that 
both Neodrol and nortestosterone cyclopentyl- 
propionate have significant anabolic effects, as 
evidenced by increased retention of nitrogen, 
potassium and phosphorus, and an increase in body 
weight not due to retention of sodium alone. 

An increase in urinary 17-ketosteroids occurred 
after administration of each of the compounds, but 
was observed to be least marked following Neodrol. 

The precise measure of comparative andro- 
genicity in human subjects is difficult at best. 
Clinical observations in eunuchoid males, meno- 
pausal females and women with metastatic breast 
carcinoma, however, would indicate that, as com- 
pared with testosterone, both nortestosterone 


cyclopentylpropionate and Neodrol have a more 
favorable anabolic/androgenic ratio which may 
approach the magnitude of 3:1. 
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Administration of Cortisone to Rats Treated with 
Radioactive Iodine. John B. Field, Richard P. 
Spencer, Raymond E. Brow, Rodney J. Valentine 
and Paul Starr. Department of Medicine, Uni- 
versity of Southern California School of Medicine. 
(Aided by a grant from the U. S. Public Health 
Service.) 

The functional interrelationship of the thyroid 
and adrenal glands has been explored in rats made 
hypothyroid either by diet or radioactive iodine. 
Cortisone acetate was added to the low iodine diet so 
that it would furnish quantities varying from 1 to 
8 mg./rat/day. One group of rats was given 275 uc. 
I'™ ip., a dose estimated to produce extensive 
ablation of the thyroid. 

At 8 and 12 months postirradiation an exami- 
nation was made of the neck uptake of the experi- 
mental rats following i.p. administration of 0.15 
pc. qr, 

Massive cortisone administration slightly de- 
creased thyroid function of nonirradiated rats on the 
low iodine diet. However, the I uptake of the 
irradiated rats was extremely low and was not sig- 
nificantly affected by cortisone. The irradiated rats 
had decreased food consumption and weight gain, as 
compared with control rats maintained on the 
goitrogenic diet. Despite similar food consumption the 
irradiated cortisone-treated rats failed to gain weight 
equal to that of the controls. The irradiated cor- 
tisone-treated rats had a significantly higher 
mortality and shorter survival than other groups. 
Administration of cortisone did not prevent alopecia, 
which developed in the radioiodine-irradiated rats. 

It would appear that rats made hypothyroid by 
radiation ablation are more susceptible to the 
catabolic influence of massive quantities of cortisone 
than rats with intact thyroid glands. 


Comparative Behavior of I'* and C**-Labelled 
Albumin in Plasma of Man. S. P. Masouredis 
and M. L. Beechmans. Donner Laboratory, 
Section Research Medicine and Donner Pavillion, 
University of California, Berkeley. 

To determine whether I" trace iodination 
alters the metabolic behavior of a protein, plasma 
disappearance curves of I'*! HSA-11 and of bio- 
synthetically labeled C'* HSA were simultaneously 
determined in 2 patients, 1 with polycythemia vera 
and the other with inactive rheumatic heart disease. 
Each patient received 100 uc. of glycine 2-C™ in- 
travenously and about 30 days later I HSA in- 
travenously. Serial sampling of the plasma was 
carried out for 60 days and the albumin was isolated 
by (NH,)2SO, precipitation. The isolated albumin 
was analyzed for C" using an ionization chamberand 
a vibrating reed electrometer, and the I" by a well- 
type scintillation counter. Total plasma I" was also 
determined. 

The C™ specific activity curve of albumin 
reached a maximum within 24 hours after ad- 


ministration, then decreased rapidly for about 16 
days, to be followed by an exponential loss with a 
half-time in the 2 patients of 27.6 and 39.4 days. 
The ratio of I"! to albumin nitrogen fell to 34 the 
initial plasma value in 3-4 days and then decreased 
with a half-time of 12.2 and 12.6 days. Total plasma 
I’ paralleled identically the I'/albumin N curve. 

These results indicate that I' labelled al- 
bumin leaves the circulating plasma more than twice 
as fast as the naturally labeled C“ albumin, and 
suggest that either there is significant reincor- 
poration of C into albumin or that I" trace 
iodination alters the metabolic behavior of albumin. 


K* and Rb® as Indices of Intracellular Potassium 
Depletion. George C. Henegar, George D. Michaels, 
Nadine Foreman and Laurance W. Kinsell. 
Department of Surgery and the Institute for 
Metabolic Research of the Highland Alameda 
County Hospital, Oakland, California. 

The serum level for potassium may often be 
misleading in attempting to determine K* depletion. 
Awareness of a deficit of this ion is very important if 
one is properly to manage patients with certain 
postoperative complications, trauma, diabetic aci- 
dosis, those receiving prolonged corticoid therapy, 
etc. 

K* incorporation into the erythrocyte appears 
to give one an index of systemic K+ deficiency. 
However, because of the very short half-life of 
K*, it is not practical for clinical use. Rubidium is 
metabolized in much the same manner as potassium. 
Its isotope (Rb*) is readily available, and has a 
half-life of 19.5 days. 

Data obtained in normal and K+ depleted 
individuals receiving successively K*? and Rb** were 
studied. 


The Incorporation of Glycine 1-C'4 and Serine 
1-C4 into Phospholipid by Liver Slices. Charles M. 
Grossman. Portland, Oregon. 

Studies of the synthesis of phospholipids using 
radioactive inorganic phosphate and, more recently, 
some carbon" labelled compounds have been re- 
ported. In order to evaluate the nature of some of the 
reactions which might be involved in the formation 
of phosphatidyl-serine, the incorporation of glycine 
1-C4 and serine 1-C" into phospholipids was studied. 

Rat liver slices were incubated in a Krebs- 
Henseleit buffer with 95% oxygen and 5% carbon 
dioxide using both glycine 1-C and serine 1-C; 
the reaction was terminated with boiling 1 M acetate 
(pH 4.5). The lipids were extracted with 3:1 
alcohol-ether, dried, and then re-extracted with 
warm petroleum ether. The phospholipids were 
precipitated with acetone, and radioactivity was 
measured with a flow gas counter. Appropriate zero 
time controls were carried out with each experiment. 

The incorporation of glycine was found to be 
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inhibited by cyanide (.005 M), azide (.005 M), and 
nitrogen; sodium diethyldithiocarbamate failed to 
inhibit although it did block the incorporation of 
glycine into protein. Incorporation of serine into 
phospholipid was inhibited by azide and nitrogen, 
but not by cyanide. The latter observation is of 


interest in view of the known inhibiting effect of 
cyanide upon the incorporation of inorganic radio- 
phosphate into phospholipids. The inhibitory effect 
of cyanide upon glycine incorporation may have 
resulted from a block of the conversion of glycine to 
serine. 


GASTROINTESTINAL SYSTEM 


Gastric Secretory Effects of Common Protein 
Foods. Kent Osman, and Donald C. Balfour, Jr. 
Department of Medicine, University of Southern 
California, Los Angeles. 

In order to compare the neutralizing acid- 
buffering effects of common protein foods (skim milk 
powder, ground steak, whole eggs and soy bean 
flour), a series of controlled gastric pH determi- 
nations were performed on well-trained, fasting, 
normal adult males after the intragastric instillation 
of 50 Gm. of the protein. While this is necessarily a 
qualitative determination of gastric acidity, and 
open to the same sources of error of all qualitative 
measurements, studies seem to indicate that there is 
a difference both in the neutralizing—buffering 
capacity of similar amounts of various protein foods 
and also in their individual ability to stimulate 
gastric secretion. Meat and whole egg show a more 
acid pH than do skim milk powder and soy bean. 
Soy bean shows the most alkaline pH. 

The stimulating effects vs. the neutralizing 
effects of these foods were determined. 


The Penetration of Radiobromide into the Gastroin- 
testinal Tract and the Proportion of Total Ex- 
changeable Chloride in the Gastrointestinal Tract. 
J. Nadell, N. J. Sweet and I. S. Edelman. Depart- 
ment of Medicine, University of California School 
of Medicine, San Francisco. 

The “chloride space” is usually taken as a 
measure of extracellular fluid volume. This concept 


ignores that portion of body chloride present within 
the lumen of the gastrointestinal tract. In this 
study we have measured the fraction of the total 
exchangeable chloride contained therein. 

Thirty-eight rabbit experiments have been per- 
formed. KBr*? was used to measure the distribution 
of body chloride. Following the administration of the 
isotope, samples of blood and urine were obtained 
and the gastrointestinal tracts removed from the 
cardia of the stomach to the midtransverse colon. 
These animals were studied after fasting periods 
varying from 21 to 48 hours. The minimum period 
of isotope equilibration was 21 hours. 

The following results were obtained: (1) In- 
traluminal gastrointestinal tract chloride content 
averaged 17.6% of the total exchangeable chloride, 
with a range of 9.5-31.2%. (2) The partition of 
chloride in the gastrointestinal tract expressed as per 
cent of the total exchangeable chloride was (a) 
stomach, 13.0% (range 4.5-25.5%), (b) small 
intestine, 2.6% (range 1.3-6.2%, (c) cecum and 
proximal transverse colon, 2.1% (range 1.3-3.9%). 
(3) There was no apparent difference in the gastro- 
intestinal chloride content or the total exchangeable 
chloride between the male and female rabbit. (4) 
The specific activities of the gastrointestinal con- 
tents indicated that equilibration was 85% complete 
in 24 hours and virtually complete in 40 hours. 

These data indicate that a significant propor- 
tion of the total body chloride pool is within the 
lumen of the gastrointestinal tract. 


GENITAL ORGANS 


Growth Characteristics of Human Endometrium 
in Tissue Culture. J. G. Moore. Department of 
Obstetrics and Gynecology. University of Cali- 
fornia School of Medicine, Los Angeles. 

Using standard media (chick embryo extract, 
placental cord serum, and physiologic salt solution), 
a clotted plasma matrix, the Maximow double cover- 
slip method and the roller tube method of Gey, the 


growth characteristics of human endometrium are 
noted. Observations on the growth of normal pro- 
liferative endometrium, endometrial hyperplasia, 
and endometrial carcinoma are included with ap- 
propriate microphotographs. The differences in 
growth response in vitro between endometrium and 
other uterine epithelia are noted, and the clinical 
application of these observations is discussed. 
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LABORATORY METHODS 


A Portable Method for Determining the Fraction of 
Water in Blood. Keith E. Kenyon. University of 
Southern California Medical School, Los Angeles. 

Recently the industrial Karl Fischer reagent has 
been applied to animal tissues (especially the blood) 
to determine the per cent of water. However, 
cumbersome and expensive equipment is required to 
do the determination gravimetrically. Therefore, 
pipets and a relatively compact but accurate port- 
able buret have been designed, and the initial 
evaluation of the technic done. The portable volumet- 
ric water determination may be done in 5 minutes 
and on 0.02 ml. of blood yielding values about 2 
units higher than gravimetric. The hemoglobin and 
water values of 50 blood bank normals and 50 Los 
Angeles County General Hospital patients requiring 
emergency chemistries were determined. 

The normals had a hemoglobin range of 12.0- 
19.0 Gm./100 cc. averaging 15.6 (s.d. 1.53). The 
pathologic range was 12.0-18.5, averaging 14.9 
(s.d. 1.72). These values do not differ significantly. 
The normals had a water range of 78.5-84.0 units, 
averaging 80.8 (s.d. 1.95). The pathologic range was 
76.0-83.0, averaging 80.2 (s.d. 1.90). Again the 
difference was not significant. However, when the 
individual hemoglobin and water values are added 
together, (and subtracted from 100 arbitrarily) the 
normal range was 2.0-7.0, averaging 3.51 (s.d. 
0.88). The pathologic range was 2.5-7.0, averaging 
4.88 (s.d. 1.24). In this case the differences had a 
significant t value of 6.23. In severely dehydrated 
patients this value has always been above 5.0, 
gradually dropping as hydration progressed. 

Fifty anemics with a hemoglobin range of 4.0—- 
11.5, averaging 9.0 (s.d. 2.2) had waters ranging 
from 81.0 to 91.5, averaging 85.9 (s.d. 2.0). 100 
minus the water-hemoglobin summation ranged 
from 3.5-7.5, averaging 5.15 (s.d. 0.80). 


The Clinical Significance of the Measurement of 
Serum C-Reactive Protein. Robert J. Roantree and 
Lowell A. Rantz. Department of Medicine, 
Stanford University School of Medicine, San 
Francisco. 


The measurement of C-reactive protein, an 
alpha globulin appearing in the human blood soon 
after the onset of any inflammatory or tissue de- 
stroying process, has been used chiefly as an index of 
rheumatic activity. Recently a commercial an- 
tiserum has become available which makes this 
procedure feasible in any laboratory as a simple 
precipitin test. 

Since previous clinical evaluation concerning the 
appearance of this substance has been carried out by 
a very different method, a re-evaluation of its use- 
fulness seemed in order. For this purpose the sera of 
400 patients having complete in-patient investiga- 
tion on the medical or pediatric services at Stanford 
University Hospitals were examined for the presence 
of C-reactive protein. The sera of 50 healthy medical 
students were also tested. 

Conclusions from this experience point toward 
the fields of general usefulness of this test. These 
are greatest in the estimation of activity of the 
coliagen group of diseases, in the differentiation of 
organic disease from emotional disturbances and 
myocardial infarction from angina pectoris. In this 
series the test was positive in every case of metastatic 
carcinoma, but was negative in several primary 
malignancies. All bacterial infections were ac- 
companied by positive reactions except tuberculosis 
and leprosy. Positive reactions often, but not in- 
variably, were present in cases of infectious mono- 
nucleosis, infectious hepatitis and virus pneumonia. 
Severe coccidioidomycosis gave positive results. 
Multiple myeloma and leukemia, not associated with 
infection, gave negative results. 

False positive reactions in healthy persons were 
extremely rare, and may not have occurred at all. 
Thus, any positive test may be considered abnormal. 
This is a distinct advantage over the measurement 
of the erythrocyte sedimentation rate, which must be 
corrected for anemia and which presents a broad 
range of normal values. 

A correlation of the values for leukocyte counts, 
sedimentation rates, temperatures and C-reactive 
protein tests in these cases will be made. 


KIDNEY 


Renal Regulation of Acid-Base Balance under 
Diamox in Normal and Toxemic Pregnancies. 
N. S. Assali, B. P. Singh, R. A. Ulrich and 
A. Monk. Department of Obstetrics and Gyne- 
cology, University of California School of Med- 
icine, Los Angeles. (Aided by a grant from the 
U. 8. Public Service.) 

The present study was aimed at investigating 
the effects of Diamox on renal regulation of acid- 
base balance. Four patients with normal pregnancy 
and 6 with toxemia of pregnancy were studied 


during a 3-day control period, a 4-day treatment 
period, and a 3-day recovery period. Diamox was 
given orally in doses varying from 15 to 20 mg./Kg. 
(average 1000 mg. daily). 

During Diamox administration, blood pH and 
CO, decreased significantly and plasma, Na, K and 
Cl remained practically unaltered. The excretion of 
Cl and K showed inconsistent changes, that of 
ammonia and titratable acidity was depressed and 
the pH of the urine rose significantly during the 
first 2 days of Diamox administration. These changes 
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became less evident at the end of treatment and 
during the recovery period. Urinary Na excretion 
increased markedly during the first 2 days of treat- 
ment but fell to, or below, control values thereafter 
despite the continuation of Diamox administration. 
During the recovery period, Na retention occurred. 
The increased sodium excretion during the first 
phase of Diamox administration carried with it a 
substantial quantity of water, since the urine 
volume increased. The extracellular space furnished 
the major part of the water excreted, as evidenced 
by weight loss and increase in hematocrit. 

Patients with toxemia of pregnancy excreted 
much less sodium than those with normal pregnancy 
during all of the 3 periods of study, despite the fact 
that they received the same sodium intake and the 
same doses of Diamox. These findings agree with 
previous observations with ammonium chloride 
acidosis. 

It is concluded: (1) The effects of Diamox are 
more prominent during the first 2 to 3 days of 
treatment. (2) Na and water retention occur after 
cessation of treatment. (3) In toxemia, Na is not as 
effectively mobilized as it is in normal preguancy. 
(4) The changes in the excretion of ammonia and 
titratable acidity correlated better with the pH of 
the urine than with the pH and CO; of the blood. 


The Turnover Rate of Serum Albumin in the 
Nephrotic Syndrome as Measured by [*. 
Labelled Albumin. William H. Blahd, Mar 
Fields and Ralph Goldman. Radioisotope Unit and 
General Medical Research Service, V. A. Center, 
Los Angeles; Department of Medicine, University 
of California at Los Angeles Medical Center. 

Simultaneous albumin turnover and nitrogen 
balance studies were performed on 4 patients with 
the nephrotic syndrome. Balance diets containing 
both high and low levels of nitrogen were employed. 
The albumin turnover rate was determined from the 
disappearance curve of plasma _ radioactivity 
following the intravenous injection of tracer amounts 
of I'* labelled human serum albumin. Simultaneous 
appearance curves of urine radioactivity were ob- 
tained. Data obtained included the total exchange- 
able albumin pool and the circulating or vascular 
albumin pool. 

The albumin turnover rate was found to be 
greatly elevated in all cases studied, indicating en- 
hanced albumin production. This observed increase 
of albumin synthesis appears to be a form of physi- 
ologic compensation for intractable albuminuria. 
Total exchangeable albumin pools were markedly 
diminished. Circulating albumin was severely 
depleted. 


The level of dietary nitrogen was closely related 
to the rate of albumin synthesis. Albumin produc- 
tion was definitely increased when the patients 
received high protein diets, but declined when 
nitrogen balance became negative following the 
institution of low protein diets. Serum albumin 
levels remained essentially unchanged during the 
period of investigation, despite high levels of protein 
intake and strongly positive nitrogen balances. 


The Renal Clearance of 18 Individual Amino Acids 
in Human Subjects. Paul D. Doolan, Harold A, 
Harper, Maxine E. Hutchin and Walton W. 
Shreeve. Metabolic Research Facility, U. S. 
Naval Hospital, Oakland, California. 

Precise studies of the renal clearance of in- 
dividual amino acids in experimental animals have 
demonstrated a gradual approach to maximal re- 
absorptive capacities and active competition be- 
tween amino acids for reabsorption. Because of the 
basic physiologic importance of these findings and 
the current clinical interest in various amino- 
acidurias, a study of the normal renal clearance of 
amino acids in human subjects was undertaken. 

Four studies in 3 normal subjects were per- 
formed in accordance with standard technics. Inulin 
clearance was employed as a measure of glomerular 
filtration rate and the individual amino acids were 
measured microbiologically. 

In the fasting state reabsorption from the 
glomerular filtrate is almost complete. In response to 
load, both the amounts excreted and reabsorbed are 
increased. On a basis of their C/E ratios 


av. max. clearance ) 
av. max. plasma elev. /’ 


it was shown that histidine, serine, glycine and 
threonine were cleared in the greatest amounts. 
The clearances of isoleucine, leucine, valine, proline, 
alanine, methionine, arginine, phenylalanine and 
lysine, however, remained low, even with sub- 
stantial elevations in plasma concentrations. 

Despite the absence of any significant change in 
plasma concentration, the clearance of cystine dur- 
ing the amino acid infusion was 3 times greater than 
the endogenous value, indicating that other amino 
acids were being reabsorbed at the expense of 
cystine. 

The clearance of the unnatural d-isomer of 
methionine was much higher than that of the 
natural levo form. With a water load the clearance 
of the dextro form increased while that of the levo 
form remained unchanged, indicating that the un- 
natural form is passively reabsorbed. 








LIVER 


Observations on the Natural History of the Hemo- 
dynamic Lesion in Laennec’s Cirrhosis. Henry J. 
Kowalski and Walter H. Abelmann. Second and 
Fourth Medical Service, Thorndike Memorial 
Laboratory, Boston City Hospital; the Depart- 
ment of Medicine, Harvard Medical School, 
Boston; the University of Washington Medical 
School, Seattle. 

Patients with advanced Laennec’s cirrhosis 
associated with chronic alcoholism frequently show a 
high cardiac output at rest, a low peripheral vascular 
resistance and a response to exercise generally 
manifested by an increase in cardiac output. The 
hemodynamic picture is that of a “shunt type” of 
circulation with blood flow increased out of pro- 
portion to oxygen consumption. Neither chronic 
alcoholics without hepatic disease nor patients 
convalescent from infectious hepatitis were found 
to display such abnormalities. 

The opportunity to study the natural history of 
this interesting hemodynamic lesion was provided by 
a 42-year-old alcoholic with marked Laennec’s 
cirrhosis who was observed over a 13-month period 
and studied at intervals of 6 weeks to 3 months. 
When first seen, hepatomegaly, spiders, palmar 
erthyema and marked ascites were present. The 
BSP retention was 47%. At this time his hemody- 


namic picture was that of a classic “shunt type” of 
circulation with a cardiac index of 11.2 L./min./M.?, 
a normal oxygen consumption, and a low peripheral 
vascular resistance. Stroke volume was elevated. 

The patient was hospitalized for 3 months, and 
during this time underwent a spontaneous diuresis, 
losing 3034 Ib. of body weight. The “shunt type” 
of circulation began to disappear during diuresis, at 
the end of which, cardiac index was 5.9 L./min./M.?, 
stroke volume was lower, and peripheral resistance 
higher. Subsequent studies were performed at 
regular intervals after the patient was discharged 
from the hospital. He followed the prescribed diet 
and avoided alcohol. The observed hemodynamic 
abnormalities disappeared. Thus, 13 months after 
his initial studies his cardiac index was 2.92 L./ 
min./M.?, peripheral vascular resistance was 
normal, and the evidence of a “shunt type” of 
circulation was gone. At this time he was employed, 
and evidence of abnormal fluid retention was 
absent. 

It is concluded that: (1) the hemodynamic 
lesion of Laennec’s cirrhosis is reversible and (2) the 
abnormal fluid retention of Laennec’s cirrhosis may 
be related, at least in part, to a “shunt type” of 
circulation characterized by inadequate filling of a 
portion of the vascular tree. 


LYMPHATIC SYSTEM 


The Flow of Lymphocytes in Thoracic Duct Lymph. 
Keith H. Kelly, Alexander Coblentz, Alfred 
Goldman and Howard R. Bierman. Departments of 
Internal Medicine and Surgery and Division of 
Research, City of Hope Medical Center, Duarte, 
California. 

The hematologic and flow characteristics of 
thoracic duct lymph in man were studied by direct 
cannulization and compared with changes in the 
peripheral blood. In this series of patients the 
lymphocytes comprised the predominant cell in the 
lymph fluid; the blood showed essentially normal 
cell distribution. 

Seven patients received 0.1 to 0.3 mg. of 
histamine intravenously. In 6 of these cases there 
was an increase in flow of lymphocytes from the 
thoracic duct, which did not coincide with the 
leukopenia found in arterial blood. Although 


granulocytes disappear in the pulmonary circulation 
during leukopenia, they failed to appear in the 
thoracic duct lymph. 

Three patients in 4 instances received 0.1 to 0.3 
mg. of epinephrine intravenously. In all 3 instances, 
despite leukocytosis in the arterial blood, there was 
no change in flow in the lymph fluid, and in 3 of the 
4 instances there was a slight decrease in the number 
of lymphocytes per cc. per minute flow. This would 
appear contrary to the opinion that in man lympho- 
cytosis in the blood following epinephrine is from the 
thoracic duct lymph. 

Seven patients received 10 to 15 mg. of pilo- 
carpine intravenously. Although pilocarpine is 
considered a lymphagogue, there was no significant 
trend toward either a decrease or increase in flow of 
lymphocytes per cc. per minute. There was also no 
significant alteration in the blood. 


RESPIRATORY SYSTEM 


The Elimination of Nitrogen and Helium as a 
Measure of Pulmonary Efficiency. Kiyoteru 
Tokuyasu, Alexander Coblentz and Howard R. 
Bierman. Division of Research, City of Hope 
Medical Center, Duarte, California. 

The ability of the lungs to clear respiratory 


gases is related to the status of the pulmonary 
epithelium, lung volume, rate of ventilation and 
pulmonary circulation. Studies upon phantom lung 
models revealed an exponential rate of elimination of 
@ gas when the system employed was symmetric and 
free of encumbrances. More rapid rates of elimi- 
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nation were found when smaller volumes were used in 
the model lung. The inclusion of air-containing 
envelopes within the phantom lung (to simulate 
unequal ventilation of lung subdivisions) caused the 
rate of elimination to depart from an exponential 
curve. 

The concentrations of the expired nitrogen and 
helium were continuously measured by the mass 
spectrometer during and following the breathing of a 
mixture of 20% helium and 80% oxygen over a 15- 
minute period. The concentrations of carbon dioxide, 
water vapor and oxygen also were determined at 
appropriate intervals. 

Normal subjects eliminated nitrogen more 
slowly than helium, an exponential rate being ob- 
served for both gases in the initial phase of ventila- 
tion. A slower phase of elimination appeared later at 
lower concentrations. A few subjects with decreased 
lung capacity exhibited more rapid rates of elimi- 
nation than normal controls. In patients with lung 
disease varying rates of elimination of nitrogen and 
helium were found in the same patient at different 
times, which suggested the presence of unequally 
ventilated lung divisions. 


Analysis of the Inequality of Intrapulmonary Gas 
Mixing in the Normal and the Emphysematous 
Subject. Emil Blair and John B. Hickam. De- 
partment of Medicine, University of Colorado, 
Denver; Durham, North Carolina. 

Determination of the inequality of intrapulmo- 
nary gas mixing provides a dynamic, more accurate 
index of pulmonary function than the evaluation of 
lung volumes alone. Employing the open-circuit 


helium method, the volume and ventilation rate 
of unequally ventilated spaces were computed. 

In the majority of normals the analytic curves 
obtained represented the lungs as a single unit with a 
single ventilation rate-equal gas mixing. In a 
smaller, but significant, group there was an ad- 
ditional curve which represented a space less well- 
ventilated with a slower, independent ventilation 
rate—unequal gas mixing. 

The effects of posture were studied. Little 
change was noted upon changing from the seated to 
the standing position. Upon recumbency a sig- 
nificant slowly ventilated space developed in those 
subjects with even ventilation. In those with un- 
even ventilation, the already existing slowly aerated 
space became proportionately greater, and thus a 
larger volume of the lungs became more inefficiently 
ventilated. This inequality of mixing became even 
greater in Trendelenburg (30° tilt), but showed little 
difference in the lateral positions. 

In emphysema, with or without bronchial 
asthma, sizeable defects, or inequalities, were con- 
sistently demonstrated. In the worst cases the 
volume of poor ventilation approached 70% of the 
resting lung volume. To demonstrate physiologic 
changes from the effect of potent bronchodilators, 
aminophyllin was administered. In patients with 
bronchial asthma and secondary emphysema, con- 
siderable improvement was manifested by reduction 
in size of the poorly aerated space and increase in 
ventilation rate, demonstrating quantitatively the 
improvement in gas mixing. However, those with 
primary emphysema demonstrated no change, or 
actually developed poorer ventilation. 


SKIN 


Trichophyton Tonsurans Tinea Capitis in the San 
Francisco Bay Area. Carlyn Halde and Herbert L. 
Joseph. Department of Medicine and Department 
of Dermatology, Stanford University School of 
Medicine, San Francisco. 

Trichophyton tonsurans, a fungus responsible for 
most cases of tinea capitis in Mexico, is appearing in 
increasing numbers throughout the United States, 
especially the southwestern states. Infection by this 
organism does not show the spontaneous cure at 
puberty as is seen in microsporum infections; con- 
sequently, this disease may be found in adolescents 


and adults. Diagnosis by fluorescence under Wood’s 
light is not possible since infected hairs do not 
fluoresce. There is considerable variation in clinical 
manifestations from a seborrheic-like scaling to 
extensive loss of hair or kerion development with 
scarring and permanent alopecia. 

Since 1950 the diagnosis of T. tonsurans in- 
fection of the scalp has been made in 48 patients in 
the San Francisco Bay area, 38 at the Stanford Skin 
Clinic and 10 in private practice. In none of our 
cases could the diagnosis of 7. tonsurans infection 
have been made correctly without laboratory study. 
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BLOOD 


Hematologic Effects of Subtotal Gastrectomy. 
James D. Mason, Jr., Nuzhet Atuk and Byrd S. 
Leavell. Department of Internal Medicine, 
School of Medicine, University of Virginia, 
Charlottesville. 

The frequent appearance of iron deficiency 
anemia as a sequel to subtotal gastrectomy has been 
previously reported. 

We have studied 24 patients who had subtotal 
gastrectomies for benign lesions at least 6 months 
previously. Fourteen normal persons and 9 patients 
with benign ulcer without surgery were controls. 
Blood indices were determined in the usual manner; 
serum iron levels by the method of Shade and 
Caroline; and latent iron-binding capacity by a 
modification of the method of Rath and Finch. 

Blood indices, serum iron and latent iron 
binding capacity were normal in the controls. 
Fifteen postgastrectomy patients had a hemoglobin 
of less than 12 Gm., and in every instance serum iron 
was low and latent iron-binding capacity elevated. 
The 9 remaining postgastrectomy patients were not 
anemic. Of these, 2 had a low serum iron and ele- 
vated latent iron-binding capacity while 7 had 
normal values. 

Oral iron therapy has been instituted in the iron 
deficient patients and adequate follow-ups are avail- 
able in 7. In 5 patients the blood values have re- 
turned to normal, and marked improvement. has 
occurred in the other 2. 

It is concluded that iron deficiency is common 
in patients with subtotal gastrectomy and that most 


of these patients can be expected to respond to oral 
iron. 


Antibody Characteristics in Acquired Hemolytic 
Anemias. John H. Vaughan. Department of 
Medicine, Medical College of Virginia, Richmond. 

Recent studies by Dacie (Blood 8: 813, 1953) 

and Vaughan and Waller (Clin. Res. Proc. 2: 114, 

1954) have shown that, contrary to general belief, 

globulin other than gamma globulin may coat the 
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red blood cells in autoimmune hemolytic disease. 
The present report extends the latter observations. 

Washed red cells from individuals with auto- 
immune hemolytic disease have been tested with 
antihuman serum rabbit serum (Coombs serum) 
variously absorbed with human serum Fractions V, 
IV-4, IV-1, III, and II. In only 2 of 9 cases was 
agglutination of red cells by the Coombs serum 
abolished by absorption of antigamma globulin with 
Fraction II (0.06 mg. N/ml. serum). In the other 7, 
nongamma globulin antibody was involved. Com- 
plete absorption of Coombs serum activity for 1 
of these was obtained with Fraction IV-1 (1.2 mg. 
N/ml. serum), while Fractions II, IV-4 and V were 


ineffective, and Fraction III was only slightly ef- 


fective at 1.2 mg. N/ml. With red cells coated in 
vitro with cold agglutinin, Fractions IV-1 and III 
(1.2 mg. N/ml.) were each only partially effective 
in absorbing the Coombs serum activity; other 
fractions were completely ineffective. 

These data indicate that the Coombs reaction in 
acquired hemolytic disease may depend upon red 
cell sensitization with any of 3 different globulins: 
(1) a gamma globulin, (2) an otherwise unidentified 
globulin immunologically represented principally in 
Fraction IV-1, or (3) cold agglutinin, immunologi- 
cally represented in approximately equal amounts in 
Fractions IV-1 and III. 

One case exhibited a dual immune mechanism, 
the red cells being coated with a gamma globulin, 
while the serum contained cold agglutinin. A chronic 
hemolytic process could be attributed to the former, 
while superimposed acute episodes were attributable 
to the latter. 


Clinical and Genetic Studies of a New Inherited 
Abnormality of Hemoglobin Characterized by a 
Rapid Electrophoretic Mobility. Ernest B. Page, 
Donald L. Rucknagel and Wallace N. Jensen. 
Department of Medicine, Duke University School 
of Medicine and V. A. Hospital, Durham, North 
Carolina, 
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The routine analysis of hemoglobin by the paper 
electrophoretic technic resulted in the detection of an 
abnormal, previously undescribed hemoglobin. 
Mobility rates in a veronal buffer of pH 8.6 and 
M 0.02 of previously described hemoglobin (types 
S, C, D and E) have been found to be less than that 
of normal hemoglobin (type A). 

A 30-year-old Negro patient exhibited a combi- 
nation of 2 hemoglobins, 1 which is characteristic of 
type A and a second (approximately 20% of the 
total) which migrates at a rate considerably in excess 
of all previously described hemoglobins. Exami- 
nation of 16 other members of the patient’s family 
disclosed the presence of a combination of the ab- 
normal and normal hemoglobins in 5 additional in- 
dividuals. Those found to have the anomaly were the 
father, 3 siblings and a niece. The family pattern 
suggests a simple mendelian dominant nonsex- 
linked type of inheritance. 

Clinical histories, physical examinations and 
routine hematologic studies which included reticu- 
locyte, siderocyte and sickle cell preparations, as 
well as plasma iron levels, failed to demonstrate 
abnormalities which could be attributed to the 
presence of the abnormal hemoglobin. Determi- 
nations of alkali resistant hemoglobin, oxygen carry- 
ing capacity and the absorption spectrum of hemo- 
globin from the patient were normal. 

Six members in 3 generations of a single family 
have been found to have a combination of normal 
hemoglobin and a new, as yet undescribed hemo- 
globin which has a migratory rate in excess of that of 
normal hemoglobin. Although the heterozygous state 
is unaccompanied by clinical abnormalities, it is 
suggested that either the homozygous condition or 
the combination of this and other abnormal hemo- 
globins may result in more obvious disease. 


A Study of the Osmometric Behavior of the Human 
Red Blood Cell. C. C. Fordham, III, T. F. 
Williams, W. Hollander, Jr. and L. G. Welt. 
Department of Medicine, School of Medicine, 
University of North Carolina, Chapel Hill. 

The hypothesis that the red cell behaves as a 
perfect osmometer over wide variations in the 
osmotic pressure of the environmental fluid has 
been investigated with a cryoscopic technic. The 
osmotic pressure of whole blood was estimated by 
freezing point depression initially and after lysis of 

the red cells induced by exposing the blood to a 

temperature of about -70° C. for 6 minutes. 

Untreated, whole, defibrinated blood, obtained 
from normal human subjects, and aliquots of these 
specimens, to which solutions of NaCl of varying 
concentrations had been added, were studied. The 
range of osmolar activity in the final preparations 
varied from 210 to 525 mOsm./L. Statistic treat- 


ment of the results indicates that: (1) the osmolar 
concentration after lysis is consistently about 2% 
less than before lysis; (2) when adjusted for initia] 
concentration by the analysis of covariance, the 
relative magnitude of this difference is the same at 
the extremes of hypertonic and hypotonic dilutions, 
The results were not altered by replacing NaCl with 
sucrose solutions of comparable tonicity. 

These studies suggest that the human erythro- 
cyte may be slightly hypotonic to its surrounding 
medium, and that it behaves very nearly as a perfect 
osmometer over a wide range of tonicity. 


Effect of Fat on the Coagulation Time: A Critique of 
Experimental Clotting Time Determinations, 
Robert C. Hartmann, Charles B. Thorne and H.C. 
Meng. Department of Medicine and Physiology, 
Vanderbilt University Hospital, Nashville, Ten- 
nessee. 

It has been claimed that in normal human sub- 
jects the ingestion of a small amount of fat (eg, 
60 ml. of 20% cream) will bring about a state of 
hypercoagulability of the blood in shortening the 
clotting time. This effect has been noted in speci- 
mens obtained 14 and 1 hour after the ingestion of 
the fat, but not in those specimens obtained 3 to 4 
hours (the known peak of fat absorption) after the 
fat meal. 

Despite its apparent simplicity of performance 
the blood coagulation time is a test subject to many 
variables and vagaries. Similar experiments to those 
described above were performed on normal human 
subjects. Particular attention was paid to the 
necessity of obtaining multiple base line determi- 
nations prior to the fat ingestion in order to assess the 
degree of variability of the coagulation time. 
Efforts were made to use a separate vein in the 
antecubital fossae for each venepuncture. A dif- 
ferent silicone-treated syringe was used for each 
determination to minimize any tendency for the 
lipemic blood to exhibit “stickiness” during its 
ejection from the syringe. Simultaneous plasma fat 
concentrations were determined. 

When these precautions were used there was 
neither a consistent nor appreciable influence on the 
blood clotting time following the ingestion of 60 ml. 
of 20% cream. It was considered of interest to test 
the effect of the ingestion of excessive quantities of 
fat (200-300 Gm.). Determinations were carried 
out at 4¢ and hourly intervals for a total of 434 
hours after the fat meal. There was no significant 
influence on the blood clotting time, in vitro “heparin 
tolerance” or the platelet count. The coagulation 
time bore no relationship to the plasma fat concen- 
tration. Some evaluation of experimental clotting 
time determinations used in studying the effect of 
drugs or foods is offered. 
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CARDIOVASCULAR SYSTEM 


Experimental Myocardial Infarction: A Study of 
Coronary Occlusion in Small Laboratory Animals. 
Thomas N. Johns and Byron J. Olson. National 
Heart Institute and National Microbiological 
Institute, National Institutes of Health, Bethesda, 
Maryland. 

Using a method for producing coronary oc- 
clusion in small animals, studies have been made of 
myocardial infarction in mice, rats, hamsters and 
guinea pigs. 

The technic consists of administering positive 
pressure ether anesthesia, opening the thorax and 
pericardium and transfixing the main coronary 
artery with 000000 silk suture. 

In the rat and mouse occlusion of the left main 
coronary artery results in a large infarct of the left 
ventricle which is well tolerated and which is re- 
markably constant in size and position. In contrast 
to “test”? coronary occlusion in the dog, with its 
relatively unpredictable effects, this method pro- 
vides a standard infarct with 80% of animals sur- 
viving. A series of 750 experiments has proved the 
rat to be the most suitable test animal for studies of 
myocardial infarction. 

A study of exercise tolerance was made in rats 
with myocardial infarcts at various times following 
coronary artery occlusion. Two forms of exercise 
have been used: (1) running measured distances on 
a specially constructed revolving drum providing 
moderate amounts of exercise, and (2) violent ex- 
ercise using Richter’s method of swimming rats to 
exhaustion or death under controlled conditions. 
In 250 experiments there was no significant dif- 
ference in exercise tolerance between rats with large 
myocardial infarcts and rats subjected to control 
thoractomy. 

This technic of coronary occlusion offers a use- 
ful method for further studies of myocardial in- 
farction. 


Acute Effects of Digitalis (Cedilanid) on Cardiac 
Output and Urinary Excretion in Various An- 
asarcas. Arthur Ruskin. University of Texas 
Medical Branch, Galveston. 

The primary cardiotonic effects of digitalis have 
overshadowed its possible renal effects. Earle et al. 
have reported that rapid natriuresis may indicate a 
primary depression of tubular reabsorption before 
increased renal blood flow enters into the diuresis. 

Eighteen patients were studied at 15 to 30-min- 
ute intervals for 2 control and 4 postdrug periods. 
In 2 normal individuals 1.2 mg. intravenous Cedi- 
lanid produced the following results. In 1 the venous 
pressure and the cardiac output were unchanged 
while the urine sodium and chloride and, to a slight 
extent, urinary volume and potassium rose. In the 
other, the cardiac output, the urine volume and 
electrolytes and, to a slight extent, the venous 
pressure fell. 


Eight patients in heart failure responded to 
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0.8 to 1.2 mg. Cedilanid with a rise in (ballisto- 
cardiographic) cardiac output in 7, which was 
delayed in 3 cases. The venous pressure similarly 
fell in 7 patients, in generally delayed fashion. 
Urinary sodium and chlorides (mEq./min.) rose in 
6 cases, usually both rapidly and markedly. Potas- 
sium excretion rose in 5 patients and urinary volume 
only in 4. Serum electrolytes and hematocrit showed 
no definite trends. There was a consistent fall in 
circulation time and body weight when measured. 
One case of myxedema with anasarca did not 
respond at all to 1.2 mg. Cedilanid. Two cases of 
cirrhosis with ascites responded to 1.2 mg. with a 
fall in venous pressure and cardiac output and a 
predominant fall in urinary salt, but a rise in potas- 
sium excretion. Two cases of marked nephrotic 
anasarca showed a rise in cardiac output with a fall 
in venous pressure after 1.2 mg., but decreased 
urinary volumes and electrolytes. Two patients with 
valvular stenoses (pulmonic, aortic) showed marked 
increases in urinary volume and salt despite a 
respective drop and delayed rise in cardiac output. 
This study newly indicates possible digitalis 
cardiotonic effects in nephrosis and confirms the 


frequency of renal effects independent of alterations 
in cardiac output. 


The Effect of Resistance on Cardiac Output when 
Applied at Different Points in the Circulatory 
System. Arthur W. Lindsey, Berwind N. Kaufman 
and Arthur C. Guyton. Department of Physiology 
and Biophysics, School of Medicine, University of 
Mississippi, University, Mississippi. 

Resistance was increased in the arterioles by 
injecting microspheres, 250 » in diameter, and was 
increased in the venous system by partially occluding 
the superior and inferior vena cava. For a given 
increase in resistance in the arterioles cardiac output 
decreased very little, whereas for the same increase 
in resistance in the venous system cardiac output 
decreased tremendously. 

This difference has been found to be due to the 
difference in distensibility of the venous and arterial 
systems for the following reasons: When the re- 
sistance is increased in the arterioles, even a slight 
amount of blood dammed in the almost nondis- 
tensible arterial system causes the pressure to 
rise tremendously. This overcomes the added 
resistance so that venous return is not greatly 
affected. When the resistance is increased in the 
large veins, a large quantity of blood is dammed in 
the very distensible venous system, but the venous 
pressure does not rise sufficiently to overcome the 
resistance; therefore, venous return decreases 
tremendously. 

It may be seen, therefore, that resistance in the 
arterioles mainly controls arterial pressure and has 
little effect on cardiac output, whereas resistance in 
the venous system mainly controls cardiac output. 
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Kinetocardiography and Ballistocardiography in 
Mitral Valve Disease. EZ. E. Eddleman, Jr. 
Department of Medicine, Medical College of 
Alabama and the Medical Service, V. A. Hospital, 
Birmingham, Alabama. 

Kinetocardiograms (precordial movements) and 
direct displacement ballistocardiograms were re- 
corded in 13 patients with “pure” mitral stenosis, 9 
patients with “pure” mitral insufficiency, and 8 
patients with both mitral stenosis and mitral 
insufficiency. The traces were correlated with the 
electrocardiograms, fluoroscopic and auscultatory 
findings. The kinetocardiograms of mitral stenosis 
were considerably different from those noted in 
mitral insufficiency while patients with both lesions 
usually displayed a combination of the findings of 
both mitral stenosis and mitral insufficiency. Pa- 
tients with mitral stenosis usually had an early 
outward movement of the anterior precordium .04 
second after the onset of the QRS complex, while 
patients with mitral insufficiency displayed a late 
systolic anterior or outward movement of the 
precordium, terminating approximately at the time 
of the carotid incisural notch. All patients with 
mitral stenosis, except 1, had a marked footward 
movement in the ballistocardiograms, .04 second 
after the QRS complex, which was absent in patients 
with mitral insufficiency. The large early systolic 
footward movement as noted in “pure” mitral 
stenosis was also commonly present in patients with 
combined mitral stenosis and mitral insufficiency. 
Although patients with pure mitral stenosis had 
characteristic precordial movements there was little 
correlation with the electrocardiograms. Phono- 
cardiograms from 3 patients with “pure” mitral 
insufficiency revealed the presence of a third heart 
sound. Fluoroscopic examination revealed no 
definitive means by which the lesions could be 
separated. 

In summary, the kinetocardiogram offers an 
additional means to aid in differentiating mitral 
stenosis from mitral insufficiency. 


Kinetocardiographic and _ Ballistocardiographic 
Changes as a Result of Nitrites. J. L. Knowles, 
E. E. Eddleman, Jr. Department of Medicine, 
Medical College of Alabama, Birmingham, and 
Medical Service, V. A. Hospital, Birmingham, 
Alabama. 

Kinetocardiographic (precordial movements) 
and ballistocardiographic changes were studied as a 
result of amyl nitrite administration in normal 
subjects. The changes which occurred fell into 2 
phases. The first phase (from 0 to 30 sec.) parallels 
the flush, temporal pounding and tachycardia. 
During this phase all precordial movements were 
noted to decrease in amplitude. The second phase 
(30 sec. to 2 min.) was characterized by an increase 
in the early systolic outward movement of the 


precordium. In addition there was an exaggeration 
of the retraction of the parasternal region of the 
chest during the early ejection phase, indicating an 
increase in the acceleration of blood. The H-I 
downstroke and the I-J upstroke of the ballisto- 
cardiogram both increased in amplitude at this time. 
The possible application of these findings to the 
physiologic action of nitrite ion was investigated. 


The Effects of Occluding the Venous Inflow to the 
Heart and Arterial Outflow on the Ballistocardi-. 
ogram in Dogs. H. Duke Thomas, E. E. Eddleman, 
Jr., William Frederick and Raymond Pappas. 
Department of Medicine, Medical College of 
Alabama and Medical Service, V. A. Hospital, 
Birmingham, Alabama. 

The ballistocardiogram is in widespread use in 
clinical studies; however, very little direct investi- 
gation in animals has been done to determine the 
genesis of the individual ballistocardiographic 
waves. The problem was approached by occluding 
the inflow and outflow of blood to and from the 
heart in dogs and recording simultaneously the bal- 
listocardiogram, electrocardiogram and aortic pres- 
sure pulse. The ballistocardiographic pattern persists 
with no significant change in the time sequence of the 
waves when the heart is rendered nearly empty of 
blood by occluding the cavae and azygos vein. There 
appears to be no significant change in the amplitudes 
of the G-H upstroke and H-I downstroke while 
the I-J and J-K waves usually show a diminution in 
amplitude. However, there was an actual increase 
in amplitude of all waves in 2 dogs. Occlusion of the 
outflow from the heart and venous inflow also results 
in a persistence of the BCG pattern. The H-I down- 
stroke shows a diminution in amplitude when 
occlusion of the outflow precedes occlusion of the 
venous inflow. 

The data indicate that forces generated by the 
process of ventricular contraction are of significant 
importance in the genesis of the BCG, and that 
recoil and impact forces are not the sole factors. 
Studies of forces directly from the heart indicate 
the presence of a footward tug at the root of the 
aorta during the H-I and J-K downstrokes. 


Comparison of the Effects of a Wide Range of 
Doses of 1-Epinephrine and 1-Norepinephrine on 
the Force of Ventricular Contraction. Marion deV. 
Cotten and Sylvester Pincus. Department of 
Pharmacology, Tulane University School of 
Medicine, New Orleans. 

A comparison has been made of the effects of 
]-epinephrine and 1|-norepinephrine on cardiac force, 
heart rate and blood pressure, both in dogs with 
open chests and in intact unanesthetized dogs. 
Cardiac force was measured with a strain gage arch 
sutured directly to either the right or left ventricle. 
In the intact unanesthetized dogs, the arch was 
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attached to the heart 2 days prior to the experi- 
ments. Blood pressure was recorded, from either the 
carotid or femoral artery, with a Statham trans- 
ducer. Injections of drugs were made intravenously 
through an indwelling polyethylene catheter. 

The results indicate that there are no significant 
differences between the inotropic actions of 1-epi- 
nephrine and I-norepinephrine over the entire dose 
range employed. The range of doses used extended 
from those which produced no measurable change 
in cardiac force up to those which produced maxi- 
mal changes in cardiac force. A symmetric sigmoid 
curve was obtained for each amine when the changes 
in cardiac force were plotted against the logarithms 
of the doses. Bradycardia was more marked with 
]-norepinephrine than with l-epinephrine. In most 
instances, I-norepinephrine produced a rise in 
diastolic and systolic pressures while ]-epinephrine 
produced a rise in systolic pressure and a fall in 
diastolic pressure. A linear relationship was shown 
to exist between changes in systolic pressure and 
changes in cardiac force for both l-epinephrine and 
]-norepinephrine. 


The Treatment of Hypertensive Emergencies with 
Parenteral Reserpine. John H. Moyer, Warren 
M. Hughes, William C. Daeschner, Jr. and Edward 
W. Dennis. Baylor University College of Medicine, 
Houston. 

Three groups of hypertensive patients were 
treated with reserpine by parenteral administration 
for periods varying from 1 to 17 days: (1) severe 
progressive hypertensive cardiovascular disease (10 
patients with malignant hypertension and 4 patients 
with severe, benign essential hypertension), (2) 
toxemia of pregnancy (6 patients) and (3) acute 
glomerulonephritis in children (8 patients). The 
drug was administered at intervals of 4 to 24 hours 
either intravenously or intramuscularly in doses of 
2.5 to 5 mg. in adults and 25 to 100 ug. per kg. of 
body weight in children. The blood pressure response 
after administration of reserpine was characterized 
by a latent period of 1 to 3 hours, following which 
the blood pressure usually decreased to normotensive 
or moderately hypertensive levels for a duration of 
2 to 24 hours or longer. All of the patients except 1 
obtained a significant reduction in blood pressure, 
and 70% became normotensive in the supine posi- 
tion. Excessive hypotension was rarely observed. 
Papilledema disappeared in 7 of 11 patients, and 
hypertensive encephalopathy was relieved in 4 of 
6 patients. 

It is concluded that parenteral reserpine is an 
effective and safe agent for the therapy of hyper- 
tensive emergencies. 


Clinical Results in the Treatment of Hypertension 
with Rescianamine. Robert Hershberger, Warren 
Hughes and Edward Dennis. Cardiac Clinic of 


the Jefferson Davis Hospital and the Depart- 
ments of Medicine and Pharmacology, Baylor 
University College of Medicine, Houston. 

Previous clinical reports have indicated that 
reserpine is the single alkaloid which is responsible 
for the hypotensive activity of Rauwolfia serpentina. 
Since this has been generally accepted, most hypo- 
tensive preparations contain reserpine rather than 
preparations containing multiple alkaloids from 
Rauwolfia. We, however, have recently investigated 
another alkaloid, Rescinnamine, which is effective in 
reducing the blood pressure in patients with hyper- 
tension. It can be obtained both from the crude root 
as well as from the Alseroxylon fraction of Rauwolfia 
serpentina. Following adequate control observations, 
38 unselected patients with all grades of hyperten- 
sion received Rescinnamine orally for 4 months or 
more and have been treated as out patients. Another 
group of 35 patients with all grades of hypertension 
have been given the drug parenterally in doses of 
5 to 15 mg. 

The observations indicate that of the 38 pa- 
tients treated as out patients (oral drug administra- 
tion), approximately 50% obtained a significant 
reduction in blood pressure. When 10 mg. of 
Rescinnamine were given parenterally, about 90% 
of the patients obtained a significant reduction in 
pressure which lasted considerably longer than that 
obtained following the administration of reserpine. 
Orthostatic effect on blood pressure was not sig- 
nificant. Somnolence was not as prominent with 
Rescinnamine as it was with reserpine, but weakness 
and dizziness were more marked after parenteral 
administration of Rescinnamine. 

These observations prove conclusively that 
Rouwolfia serpentina contains at least 1 alkaloid in 
addition to reserpine which possesses hypotensive 
activity. 


Retinal Vascular Reactivity to Alterations in Retinal 
Blood Flow and Pressure. H. O. Sieker, J. B. 
Hickam and J. F. Gibson. Department of Medi- 
cine, Duke University School of Medicine, 
Durham, North Carolina. 

The appearance of the retinal vessels is a 
valuable clinical aid in evaluating degenerative 
vascular diseases. However, studies of normal or 
pathologic reactivity in these vessels of arteriole 
and venule size have been limited. 

It is possible with eyeground photographs to 
record accurately the response of retinal vessels to 
maneuvers which alter the retinal blood flow and 
pressure. Results in 9 normal subjects are presented 
as the mean per cent alteration in vessel diameter 
on changing from control to experimental situations. 
The arteries and veins constricted 10.1 + 3.9% and 
7.6 + 4.1% with change from standing to recum- 
bency, and dilated by a similar magnitude with 
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standing again. By comparison the arteries and 
veins constricted by 12.3 + 4.9% and 13.0 + 4.7% 
on going from air breathing to oxygen breathing. 
Effects of oxygen breathing and recumbency were 
cumulative. Thirty seconds after release of externally 
applied eye pressure which exceeded diastolic 
arterial pressure, arterial and venous dilatations of 
13.8 + 5.9% and 18.0 + 6.8% were observed even 


with high or low arterial oxygen tensions. The 
Valsalva maneuver and venous neck cuffs produced 
little change in retinal vessels. 

The evidence suggests continuous adjustment 
of the retinal circulation to maintain a constant 
retinal oxygen tension. Preliminary observations 
indicate impaired vascular reactivity to these 
stimuli in degenerative vascular diseases. 


CENTRAL AND PERIPHERAL NERVOUS SYSTEM 


Experimental Studies on Insensitivity to Pain: 
Physiologic and Psychologic Observations. David 
M. Kipnis, Louis D. Cohen and E. Charles Kunkle. 
Department of Medicine (Neurology) and 
Psychiatry, Duke University Medical School and 
Hospital, Durham, North Carolina. 

A survey of reported instances of congenital 
insensitivity to pain indicates that this disorder is 
far from homogeneous. The present study concerns 
a 19-year-old female of superior intelligence whose 
development, except for a life history studded with 
painless injuries, has been unremarkable. In addi- 
tion to virtually complete superficial and deep 
analgesia, she presented unusually extensive but 
much milder defects in several other sensory modal- 
ities. The cold pressor and flare responses were 
intact. 

The absence of pain in this subject allowed 
special physiologic observations: (1) Rhythmic 
muscle contraction in the ischemic forearm was 
carried out for 4 minutes, well beyond the limits 


normally, imposed by the appearance of pain. 
Muscle strength remained unimpaired, suggesting 
that ischemic pain in skeletal muscle is a premature 
warning of significant tissue damage. (2) Release 
of prolonged ischemia of a limb yielded no pricking 
sensations, supporting the recently disputed con- 
cept that “release pricking” is subserved by pain 
pathways. (3) During arm ischemia all sensibilities 
were prematurely lost and their return was delayed 
far beyond normal after the circulation was restored. 
This phenomenon is unexpected and anomalous; it 
seems inconsistent with the conventional assump- 
tion that the block to pain perception in this disorder 
is at a high level in the central nervous system. 

Detailed psychologic studies revealed no major 
pathologic data. Two contradictions are noteworthy: 
verbalization on interview was flat, but on written 
material extraordinarily sensitive and descriptive; 
and symbolic content was rich, imaginative and 
creative, yet interview content was naive, hesitant 
and immature. 


COLLAGEN DISEASES—ALLERGY 


A Comparison of the Electrophoretic Analyses of 
Normal and Arthritic Synovial Fluid. David 
Platt, Ward Pigman, K. Lemone Yielding and 
Howard L. Holley. Departments of Biochemistry 
and Medicine, Medical-Dental Schools, Uni- 
versity of Alabama, Birmingham. 

A comparison has been made between the 
electrophoretic patterns obtained with normal 
synovial fluids and those of arthritic fluids. Sig- 
nificant differences between the 2 types of fluid 
were observed. In most normal fluids, 2 components, 
whose relative mobilities were greater than those 
of the albumin fractions, were detected. To dis- 
tinguish the second component from the previously 


known hyaluronic acid, it has been named the pi 
component. 

A difference in the relative mobilities of normal 
synovial fluid components from those of arthritic 
synovial fluid and serum components has also been 
detected. 

Traumatic synovial fluid, which has been 
considered to exhibit the characteristics of normal 
fluid, differs significantly from the normal synovial 
fluids analyzed. The relative mobilities of the com- 
ponents of traumatic fluid, as calculated from the 
data of Perlmann, Ropes and Bauer, were similar 
to those of arthritic synovial fluid and serum, whereas 
the relative mobilities of normal synovial fluid 
components were dissimilar to the other fluids. 


ae foes Ll Oe Ch 











Effect of Commercial ACTH upon Chromatophore 
Number. Herbert G. Langford. Mount Desert 
Island Biological Laboratory and the Department 
of Medicine and Neurological Science, Medical 
College of Virginia, Richmond. 

While treating a case of Addison’s disease with 
cortisone and DOCA, the regression of a mole, which 
later proved to be a junctional nevus, was noticed. 
It was presumed that the ACTH level had been 
reduced by therapy. It was, therefore, hypothesized 
that a substance behaving like ACTH controlled the 
number of pigment-bearing cells. ACTH had been 
shown previously to cause pigment dispersal of 
chromatophores, but there have been no studies of 
its effect upon the number of such cells. Therefore, 
the following study was done. 

Young bullfrogs (Rana catesbeiana) were used 
as the test animal. The number of chromatophores 
in an area 1.5 mm. square of the web of 1 hind limb 
were counted. Alternate animals were injected in the 
dorsal lymph sac with 0.16 units ACTH daily. 
The number of chromatophores was followed daily. 
At the end of 5 days, 6 frogs in both series were 
available. The untreated animals showed a mean 
drop of 0.3 chromatophores, while the treated 
series showed a mean rise of 53.1. This is a sta- 
tistically significant difference. 

It is felt that ACTH, or a substance con- 
taminating it, controls chromatophore number as 
well as pigment spread in the frog. The case cited 
above suggests that the same phenomenon may 
take place in man. 


Thyroid Uptake of I'*‘ in the Normal Dog. Thomas M. 
Blake and Phillip W. Felts. Radioisotope Unit 
and Research Laboratory, Thayer V. A. Hospital; 
the Department of Medicine, Vanderbilt Uni- 
versity School of Medicine, Nashville, Tennessee. 
(Aided by a grant from the National Heart 
Institute of the National Institutes of Health, 
Public Health Service.) 

It is recognized that thyroid function in the dog 
cannot be assessed satisfactorily by the means com- 
monly employed in the past for this purpose in 
humans. To date, the literature contains no detailed 
record of studies of thyroid radioiodine uptake in 
the dog. The work reported here was done to deter- 
mine the capacity of the thyroid of the normal dog 
to concentrate ['*!, 

Unselected mongrel dogs were fed a diet supply- 
ing approximately 0.025 mg./Kg./day of iodine 
(as KI) for at least 5 days. Seventy-two were then 
given approximately 5 yc. of carrier-free I intra- 
venously and their epithyroid counts were followed 
with a scintillation counter. Early studies estab- 
lished that the optimal time for a single count was 
3 days after injection. 

Uptakes at 3 days ranged from 8.40 to 78.79% 
with a mean of 37.16%. The standard deviation was 
+15.40% and the standard error of the mean 1.81%. 


ENDOCRINES AND METABOLISM 


Increased Urinary Estrogen Excretion in Castrated 
Women Receiving ACTH. H. Sandberg, R. B. 
Leach, C. A. Paulsen and W. O. Maddock. Depart- 
ment of Medicine, Wayne University College of 
Medicine and the Endocrine Clinic, Detroit 
Receiving Hospital, Detroit. 

The increased urinary estrogen excretion which 
occasionally has been observed in women receiving 
ACTH could arise from the adrenal cortex, the 
ovary, or both organs. To determine the role of the 
adrenal cortex, ACTH was administered to 6 
women who had undergone bilateral oophorectomy 
several months to years previously. A total of 400 
units of long acting ACTH was given in 3 injections: 
200, 100, and 100 units on consecutive days. This 
dose produced satisfactory adrenal stimulation as 
judged by 17-ketosteroid excretion which increased 
from pretreatment levels of 2.8-11.2 to 10.2-22.6 
mg. per 24 hours. Urinary estrogen excretion was 
assayed biologically in immature female rats, using 
estradiol benzoate as the standard. Pretreatment 
levels were very low, averaging 0.2 yg. per 24 hours 
(average for 21 normal women of reproductive age: 
2.3, range: 0.9 to 5.1 yg. per 24 hours). During 
ACTH administration estrogen levels increased in 
each patient. A uniform pattern of response was 
observed; the range of values on the third day 
being 0.6 to 0.8 ug. per 24 hours. 

These observations demonstrate that ACTH 
can produce enhanced estrogen levels, independent 
of any secondary effects it may have upon ovarian 
function. 


Metabolic and Psychologic Studies Associated with 
College Rowing. S. Richardson Hill, Jr., Henry M. 
Foz, Benjamin Murawski, Seymour Gray, Jacques 
R. St. Marc and George W. Thorn. Department of 
Medicine, Peter Bent Brigham Hospital and 
Harvard Medical School, Boston. 

This study was designed in an attempt to 
clarify further the role of the adrenal cortex and 
various psychologic factors in the human response to 
stress. 

The subjects were members of a 1954 college 
varsity crew studied at their special training quarters 
during the final 2 weeks of intensive preparation for 
the 4-mile Harvard-Yale race. The study was 
restricted to the 8 oarsmen, their coxswain and their 
manager. Six days were chosen for study: 2 days 
on which there was no rowing; 2 practice rowing 
days; 1 time trial day, on which the course was 
covered at racing speed; and the race day. Eosinophil 
counts were done at 9 a.m., 5 and 9 p.m. on a day 
with no rowing, and on the other days just after the 
morning practice (9 a.m.) and just before (5 p.m.), 
and about 4 hours after (9 p.m.) the afternoon 
practice, time trial and race. Four-hour fractional 
urine specimens were collected from 9 a.m. to 9 p.m. 
and 1 specimen from 9 p.m. to 9 a.m. for determina- 
tion of the 17-hydroxycorticoid, 17-ketosteroid and 


74 CLINICAL RESEARCH PROCEEDINGS 


uropepsin excretion. Psychologic measurements in- 
cluded 2 Rorschach tests, individual Thematic Ap- 
perception Tests and personal interviews. 

The eosinophil response showed a mean 20% 
increase on the control day, a 30% decrease on the 
regular practice day, a 69% decrease on the time 
trial day and a 70% decrease on the race day, over 
the same 5 to 9 p.m. period. 

A split-plot analysis of variance was made on 
the total data and by individuals on the 17-hydroxy- 
corticoids, 17-ketosteroids and uropepsins. The 
17-hydroxycorticoid and 17-ketosteroid data re- 
vealed highly significant (P < .01) differences 
between individuals and between the race day as 
compared to the control and practice days. There 
was no significant difference between values on the 
control day as compared with the practice day. 
There was a highly significant (P < .01) difference 
between the trend of the various periods on race day. 
This amounted to an obliteration of the usual 
diurnal decrease in 17-hydroxycorticoids from 
morning to evening. There was no significant differ- 
ence between the trend on the control and practice 
days. Four out of 10 individuals had a significant 
(P < .05) increase in the 17-hydroxycorticoid output 
on race day as compared to the control and practice 
days. Further, a multiple correlation analysis was 
carried out between the 17-hydroxycorticoids, the 
17-ketosteroids and the uropepsins on both the 
total and individual data. Using the total data, 
there was a highly significant (P < .01) correlation 
between the 17-ketosteroids and uropepsins, and a 
significant correlation (P < .05) between the 17- 
hydroxycorticoids and the 17-ketosteroids. Sur- 
prisingly, there was no significant correlation in this 
situation between the 17-hydroxycorticoids and 
uropepsins. 

By establishing 95% confidence limits for our 
correlation coefficients, we find certain individuals 
lying so noticeably above or below these limits that 
certain speculations seem justified with respect to 
individual personality structures and their metabolic 
response. 


Emotions and Renal Excretion on a Metabolic Ward. 
William W. Schottstaedt. Department of Medicine, 
University of Oklahoma School of Medicine; 
the Oklahoma Medical Research Foundation, 
Oklahoma City. 

Earlier studies have shown that renal excretion 
of fluid and electrolytes undergoes marked fluctua- 
tions in the course of everyday living in association 
with changing life situations and emotions. To study 
these fluctuations more precisely, observations have 
been carried out on a metabolic ward under the 
strict conditions of a balance study. Marked varia- 
tions in renal excretion rates have been observed in 
patients receiving a strictly uniform food and 
water intake in association with stressful events 


which arose spontaneously on this metabolic ward. 
Increases of 180% in urine volume, 266% in urine 
sodium and 175% in urine potassium have been 
observed accompanying 16 stressful situations aris- 
ing on this ward. Decreases of 55% in urine volume, 
74% in urine sodium and 43% in urine potassium 
have been observed accompanying 19 stressful 
situations. Though these observations were generally 
for 6-hour collection periods, the stresses and 
emotional responses were often of sufficient in- 
tensity and duration to be associated with major 
alterations in 24-hour excretion. The nature of the 
stresses and the emotional responses which ac- 
companied these deviations were studied. 

These findings demonstrate that major altera- 
tions in the renal excretion of fluids and electrolytes 
may accompany stressful situations arising spon- 
taneously on a metabolic ward. The evaluation of 
excretion rates observed during metabolic studies 
should therefore include a consideration of stresses 
to which the patient has been subject. 


Studies of Food Drive and Satiety in Mice with 
Gold Thioglucose Obesity and with the Hereditary 
Obesity Diabetes Syndrome. Guy Hollifield, 
William Parson and K. R. Crispell. Department 
of Internal Medicine, University of Virginia 
School of Medicine, Charlottesville. 

Mice with gold thioglucose-induced hyperphagia 
and obesity, when presented a diet diluted with 50% 
Kaolin, do not increase the volume ingested promptly 
and do not maintain body weight as do control mice. 
It has been suggested that these mice have some 
interference with the central food drive mechanism 
and a greater interference with the satiety mecha- 
nism. 

To test this general theory 18 gold thioglucose 
obese mice and their controls, and 6 mice with the 
hereditary obesity diabetes syndrome were studied 
in revolving cages which permitted a measure of 
spontaneous running activity, food intake and 
weight. Base line activity and food intake were 
established and the mice were then deprived of food 
for 48 hours (24 hours for the hereditary obesity 
group). During the starvation period the average 
activity of an old and a young control group in- 
creased to 182 and 256%, respectively, above the 
control period, while the activity of the gold thio- 
glucose obese mice did not increase significantly. 
During the first 24 hours of refeeding the activity of 
the old and young controls fell to 77 and 14%, 
respectively, of the average daily activity, while 
their food intake increased 130 to 150% above the 
control period average. There was no significant 
change in the activity or food intake of the gold 
obese group on refeeding. The response of the 
hereditary obesity group was like that of the control 
animals of the gold obese group. 

These studies suggest that the gold thioglucose 
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obese mice do have a serious interference with their 
central food drive as evidenced by a failure to 
increase activity on starvation. Refeeding produces 
no decrease in activity, suggesting that perhaps food 
does not produce satiety. These responses do not 
occur in mice with hereditary obesity. 


Studies of Excretion of Radiorubidium (Rb*) and 
Potassium in Man with and without Congestive 
Heart Failure. S. A. Threefoot, C. T. Ray and 
G. E. Burch. Tulane University School of Medi- 
cine, New Orleans. 

Because the study of the long-term excretory 
and turnover phenomena of potassium has been 
limited by unavailability of long-life radiopotassium, 
these studies were undertaken to evaluate Rb* 
(half-life 19.5 days) as a tracer of potassium and to 
determine the biologic decay rates and excretion of 
Rb® by various routes. 

Studies on 2 subjects for the first 2 hours fol- 
lowing simultaneous administration of Rb and K# 
showed that appearance time of both in the urine 
was similar to that of other isotopes, and both 
showed the phenomenon of “skimming” (excretion 
without equilibrium of distribution). Although 
disappearance rate from plasma was essentially the 
same, transfer rate into urine was slower for Rb® 
(52-68% of K**) but qualitatively similar. 

Daily excretion of Rb* and K** studied for 36 
to 49 days in 4 subjects showed inconstant quan- 
titative relationship. Potassium excretion exceeded 
Rb*; daily excretory rate ranged from 0.5 to 2.0% of 
calculated Rb* and K** mass. Increased intake and 
output of K** was not associated with proportionately 
increased excretion of Rb*. Of administered dose 
15.2 to 44.3% was recovered, of which 20-25% was 
in normal stools and approximately 50% in diar- 
theal stools. 

Although Rb® is an adequate tracer of potas- 
sium in erythrocytes, it was not a precise quan- 
titative tracer of potassium for urinary excretion. 
Because of its long half-life and qualitative similarity 
to K*® excretion, Rb* provided information con- 
cerning rubidiokinetic and kaliokinetic phenomena 
not obtainable with K*. 


Effects of Insulin Hypoglycemia on Renal Hemo- 
dynamics. H. V. Murdaugh. Department of 
Medicine, Duke University School of Medicine. 

The effects of insulin hypoglycemia on renal 
hemodynamics were studied to evaluate the possi- 
bility of insulin reactions influencing renal function 
in diabetic patients. Standard clearance technics 
were used, hypoglycemia being induced by glucagon- 
free insulin (0.1-0.3 units/Kg.). 

In 10 normal subjects a prominent decrease in 
effective renal plasma flow (729 + 66 to 381 + 30 
ml./min., p < 0.001), decrease in glomerular filtra- 
tion rate (123 + 9 to 88 + 6 ml/min., p < 0.01), 


and thus an increase in filtration fraction (0.174 + 
.002 to 0.238 + .015, p < 0.001) occurred. These 
alterations consistently paralleled sweating and 
pulse changes, suggesting that the alterations were 
mediated through epinephrine. The hemodynamic 
changes were rapidly reversed by intravenous 
glucose with return to above control levels in some 
subjects. 

Another group of 4 subjects, having equivalent 
falls in blood sugar but without manifest signs of 
hypoglycemia, demonstrated no significant change in 
renal hemodynamics. Accordingly, the alterations in 
the first group did not seem due to the simple 
decrement in blood glucose. Attempts to block the 
hemodynamic changes with epinephrine blocking 
agents led to no interpretable results, due to the 
inherent effects of such drugs on renal function. 

The possibility of untoward effects occurring in 
diabetic patients with progressive renal disease, 
decrease in insulin requirement and subsequent 
hypoglycemia is being investigated. 


Further Observations on the Metabolic Effect of 
Quinidine: Evidence Suggesting Impairment of 
Glucose Utilization. Robert H. Furman and R. 
Palmer Howard. Cardiovascular and Endo- 
crinology and Metabolism Sections of the Okla- 
homa Medical Research Foundation; the Depart- 
ment of Medicine, University of Oklahoma School 
of Medicine. (Aided by grants from the Cooper 
Foundation, the National Heart Institute and the 
National Institute of Arthritis and Metabolic 
Diseases of the National Institutes of Health, 
Public Health Service.) 

Since our initial report of nitrogen retention 
(“protein anabolic effect’) during the administra- 
tion of quinidine sulfate to human subjects, 7 addi- 
tional subjects have been studied. Complete meta- 
bolic balance studies were carried out in 5, and 
significant nitrogen retention without salt or water 
retention noted in 4 subjects. 

Studies of carbohydrate metabolism were 
carried out in 3 subjects: a 42-year-old male with 
remote myocardial infarction and 2 half-brothers, 
aged 10 and 6 with Von Gierke’s disease (hepatic 
only). Glucose tolerance curves during quinidine 
administration revealed significantly impaired 
tolerance when compared with control curves. 

Because of the possibility that quinidine may 
alter cell permeability to insulin, further tolerance 
studies are underway in additional subjects utilizing 
both glucose and fructose. 

The observations reported in this abstract 
bring to mind the findings of Uyeki, Geiling and 
Dubois who report that quinidine sulfate inhibits 
the oxidation of glucose, pyruvate and certain other 
substrates by rat heart slices, possibly by in- 
hibiting transphosphorylating enzymes. 
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Calcium Retention Following Intravenous Calcium 
in Osteoporosis. Richard J. Meyer, Laurence H. 
Kyle and Marcus Schaaf. Department of Medi- 
cine, Georgetown University School of Medicine, 
Washington, D. C. 

Preliminary studies of calcium retention follow- 
ing a standard intravenous infusion have shown sig- 
nificant differences between normal subjects and 
patients with osteomalacia or parathyroid disease. 
This study concerns similar observations in patients 
with osteoporosis before and after treatment de- 
signed to stimulate production of osteoid tissue. 

Normal subjects and patients without bone 
disease retained 56.7 + 9.8% of a standard amount 
of calcium approximating 10 mg./Kg. infused intra- 
venously over a 3-hour period. In patients with 
untreated idiopathic postmenopausal and _ senile 
osteoporosis calcium retention was of similar 
magnitude, i.e., 56.88 + 11.0%. Treatment with 
estrogen, androgen and a combination of both drugs 
resulted in little change in calcium retention in a 
control subject. Similar therapy in osteoporotic 
patients revealed a varying effect on calcium re- 
tention. In the majority of instances only slight 
increase was noted after hormonal treatment, and in 
some instances repeated testing led to an unexpected 
diminution of the per cent of calcium retained. In 
contrast to this group of osteoporotic subjects 3 
patients with Cushing’s syndrome demonstrated 
marked retention of calcium after partial or com- 
plete surgical correction of the adrenal hyperfunc- 
tion. 

These studies indicate that osteoporotic sub- 
jects, excluding those with Cushing’s syndrome, 
demonstrate calcium retention which varies little 
from that of normal people, and suggest that there 
is no significant increase in retention after hormonal 
therapy. On the other hand, during the healing 
phase of the osteoporosis of Cushing’s syndrome 
there appears to be a distinct increase in calcium 
retention—a seemingly different type of response. 


The Role of Ammonia Production in Ammonia 
Excretion in Man, as Revealed by a Study of the 
Effects of Precursor Amino Acid Loads. Leonard 
L. Madison and Donald W. Seldin. Department 
of Internal Medicine, The University of Texas 
Southwestern Medical School, Dallas. 

The role of amino acids in augmenting produc- 
tion of urinary ammonia in man was investigated in 
order to: (1) identify amino acids which are am- 
monia precursors and, by inference, renal enzyme 
systems which are involved in ammonia production; 
(2) determine which enzyme systems adapt to 
acidosis; (3) characterize the influence of ammonia 
production in adaptation to acid loads. Urinary 
ammonia, pH and titratable acid were measured 
before and after the administration of equimolar 
amounts of amino acids to normal subjects on a 
constant acid intake. 


Administration of 112 mM of either glycine, 
l-leucine, l-glutamine, d- and |-alanine, 1-lysine, or 
l-aspartic acid increased ammonia excretion by 2 
to 5.8 mEq. per peak hour and from 9 to 17 mEq. 
during the next 6 hours, while glutamic acid and 
proline were without effect. As ammonia excretion 
increased, urine pH invariably rose. Before amino 
acid administration, mean urine pH and ammonia 
excretion were 5.60 and 7.2 mEq./hr.; afterwards 
pH rose to 6.10 and ammonia excretion to 11.6 
mEq. /hr. 

Administration of 400 mM of glycine to sub- 
jects on increasing acid loads (0, 5, 10, and 15 Gm. 
of NH,Cl/day) augmented ammonia excretion by 
3.0, 5.5, 21.0, and 41 mEq., respectively, above 
control values. 

These data suggest that: (1) glycine-oxidase, 
glutaminase, l- and d-amino acid oxidase are in- 
volved in ammonia production in man, whereas 
glutamic dehydrogenase and glutamic transaminase 
(oxaloacetic and pyruvic) are not; (2) glycine oxidase 
activity functionally adapts to acidosis in human 
subjects; (3) increased ammonia production con- 
stitutes an important adaptation to acid loads and 
may lead to increased ammonia excretion despite 
elevations in urinary pH. 


Lean Body Mass Determinations as an Aid in the 
Evaluation of Progressive Muscular Dystrophy. 
Jefferson E. White and Theodore B. Schwartz. 
Department of Medicine, Duke University and 
V. A. Hospital, Durham, North Carolina. (Aided 
by a grant from Smith, Kline and French Labora- 
tories.) 

Progressive muscular dystrophy has posed a 
difficult problem in clinical evaluation because 
quantitation of muscle strength may be strongly 
influenced by motivation, and there is no close 
parallel between creatine excretion and the status 
of the patient. As an index, total body weight is 
often misleading since loss of muscle mass may be 
accompanied by an increase in body fat. In contrast, 
estimation of lean body mass, derived from measure- 
ment of extracellular fluid volume and total body 
water, may provide a rational and objective index 
of the course of the illness. The validity of such 
determinations in patients with muscle disease has 
not been established, but the fact that each patient 
served as his own control minimizes these theoretic 
objections. 

Two patients with progressive muscular 
dystrophy have been observed for periods of 7 and 
11 months. In addition to evaluation of group 
muscle strength and creatine excretion, repeated 
determinations of thiocyanate and antipyrine spaces 
were performed. Lean body mass was calculated 
using Keys’ formula. Neither patient showed any 
appreciable change in total body weight and, 
in 1 patient, a minor loss in lean body mass was 
associated with only a questionable decline in 
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clinical status. In the other patient, a steady fall in 
Jean body mass occv-red concomitantly with an 
obvious deterioration in muscle performance. 
Excessive creatine excretion persisted in both 


patients. Early in the period of observation both 
patients were placed on the regime advocated by 
Van Meter, but no salutary effect was discernible 
by any of the criteria used. 


INFECTIOUS DISEASES—ANTIBIOTICS 


Use of an Antistreptolysin-O Index for Comparison 
of Large Samples: Experience in Miami, Florida. 
S. Milton Saslaw, Murray M. Streitfeld and 
Everett H. Williams, Jr. Department of Medical 
Research, National Children’s Cardiac Hospital, 
Miami; and the Bureau of Vital Statistics, 
Florida State Board of Health, Jacksonville. 

In the course of a study of the prevalence of 
beta hemolytic streptococci in the throats of Miami 
school children, from October 1953 through May 
1954, 996 blood samples, taken simultaneously with 
throat swabs in 356 children, were analyzed for 
serum antistreptolysin-O titers. 

Since blood samples and throat cultures were 
taken at fixed 2-month intervals, there was no 
definite time relationship between maximum anti- 
streptolysin-O response and the presence of beta 
hemolytic streptococci. We therefore attempted to 
correlate the bacteriologic and serologic findings by 
means of a simple statistic method. All children in 
the study were classified into 1 of 4 bacteriologic 
groups, according to the beta hemolytic streptococci 
isolated, as follows: 

Group I. No beta hemolytic streptococci or 
Group B beta hemolytic streptococci only. 

Group II. Nontypable strains of Group A 
beta hemolytic streptococci, either alone or in 
combination with other groups of beta hemolytic 
streptococci. 

Group III. Typable strains of Group A beta 
hemolytic streptococci at least once. 

Group IV. Group C and/or Group G beta 
hemolytic streptococci. 

Antistreptolysin-O determinations were made 
by standard procedure at titer levels of <12, 50, 
100, 125, 166, 250, 333, 500, 625, 833; each level 
was ranked from 1 to 11, respectively. Blood samples 
were tabulated according to appropriate bacterio- 
logic groups and serologic ranks. The weighted 
average of the ranks was determined for each of the 
four groups and termed the “Antistreptolysin-O 
Index.” The indices of the 4 groups were compared 
and analyzed statistically. 

P values of less than 1% were obtained when 
the standard deviations of the antistreptolysin-O 
indices of Groups II, III and IV were compared 
with the index of Group I. This indicated that the 
antistreptolysin-O titers in children with Groups 
A, C and/or G beta hemolytic streptococci were 
significantly elevated over those in the population 


from whom no beta hemolytic streptococci or only 
Group B organisms were recovered. 

The method described provides an effective, 
simple technic for evaluating large series of data of 
this type. The use of rank tends to nullify the 
excessive weighting of antibody titers caused by 
small numbers of samples at the tail of any curve. 
The method is applicable to the statistic comparison 
of indices obtained from similar studies in different 
geographic areas. 


Succinic Dehydrogenase Activity of Tuberculous 
Tissue. C. D. Cooper, S. P. Martin, R. Green and 
S. Korkes. Departments of Medicine, Bacteriology 
and Biochemistry, Duke University School of 
Medicine, Durham, North Carolina. 

As a part of a study of the reaction of animals 
to infection, the in vitro succinic dehydrogenase 
activity of tissues of animals infected with M, 
tuberculosis was studied. It was noted that the 
dehydrogenase activity was low in tissues which had 
no microscopic caseating lesions. Similar response 
was seen after infection with M. tuberculosis var. 
BCG and after injection of 1 mg. dead bacilli. The 
report deals with a factor which would restore 
dehydrogenase activity. 

This factor is present in the dialysate of normal 
renal tissue. It is thermolabile, attaches to Dowex, 
can be eluted from a column with increasing con- 
centrations of acid, has a UV absorption maxima 
at 250 mp» pH 3, contains ribose and has a free 
sulfhydryl group. A factor with similar biologic 
and chemical properties can be produced by treating 
coenzyme A with nitrous acid producing desamino 
coenzyme A. 

It is postulated that this factor may play a role 
in the wasting characteristics of this disease. 


A Study of Stimuli Leading to the Formation of 
Spherules in Coccidioidomycosis. Orland Baker 
and A. I. Braude. Department of Internal Medi- 
cine, Southwestern Medical School of the Uni- 
versity of Texas, Dallas. 

Because Coccidioides immitis characteristically 
exists only in the spherule phase in vivo the patho- 
genesis of coccidioidomycosis was investigated by 
seeking an explanation of how mycelia are converted 
to spherules. 

A search through human tissues disclosed 
mycelia in a pulmonary cavity and in an acellular 
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meningeal focus. In both places the absence of 
leukocytes suggested that mycelia may persist if 
protected from attacking leukocytes. Further studies 
revealed that coccidioidal mycelia were vigorously 
attacked and phagocytosed in vitro by human 
neutrophils, and that these mycelia greatly di- 
minished in number during 36 hours and failed to 
multiply. 

Lapse-time photomicrographs showed that 
hyphae suddenly stopped growing when obstructed 
by other hyphae. Similar spatia] hindrance of growth 
was produced by such objects as glass beads. 

Although mechanical obstruction stopped 
hyphal growth, spherules did not evolve unless 
mycelia were attacked in vivo by leukocytes. In 
irradiated neutropenic mice, lesions developed faster 
upon inoculation of spherules than mycelium. Be- 
cause development of lesions depends on the 
presence of spherules, a delay in spherule formation 
from mycelium thus occurred in neutropenic mice. 

Failure of spherule formation upon blocking 
mycelial growth in vitro suggested an additional 
factor was involved. The avascularity of coccidioidal 
granulomas indicated that anoxia may stimulate 
spherule formation. It was found that mycelia 
grew normally at concentrations higher than 
5% oxygen, but in complete anaerobiosis, bodies 
resembling miniature spherules appeared at the 
hyphal tips. 

These results suggest that obstruction of 
mycelial growth by leukocytes and low tissue 
oxygen tension may contribute to formation of 
spherules in vivo. 


Clinical and Experimental Studies of the Chemo- 
therapy of Disseminated Coccidioidomycosis. 
Orland Baker and Abraham I. Braude. Depart- 


ment of Internal Medicine, Southwestern Medical 
School of the University of Texas, Dallas. 

Because Coccidioides immitis develops as mycelia 
in cultures and as spherules during infection, 
chemotherapy was investigated by determining 
whether drug activity against mycelium would also 
be exerted against spherules. A new tetrahydro- 
fluoronone (Compound 77) and the stilbamidines 
were examined clinically in 6 patients with dis- 
seminated coccidioidomycosis and experimentally 
against C. immitis isolated from those patients. 

In Dubos medium, growth of all strains was 
inhibited by 8 ug./ml. of either drug, but only one 
strain by less than 1 yg./ml. of stilbamidine. The 
stilbamidines were fungicidal at inhibitory levels, 
and were markedly synergistic with Compound 77 in 
vitro; yet no protection by the drugs singly, or in 
combination, was observed in mice infected with 2 
less sensitive strains. 

Patients received average daily doses of 0.33 
Gm. of stilbamidine or 1.5 Gm. of Compound 77. 
Each was given for 30 days. Although fungicidal 
blood and fungistatic spinal fluid levels were 
achieved with stilbamidines, no lasting benefit oc- 
curred except in the patient whose strain was sensi- 
tive to 1 yg./ml. 

Despite the clinical effectiveness of stilbamidines 
in blastomycosis, this drug, as well as Compound 77, 
is seldom effective in coccidioidomycosis. It is con- 
cluded that inhibitory concentrations demonstrated 
during sensitivity tests, or during assays of drugs in 
body fluids, cannot be translated directly when 
predicting in vivo action. This is because the thick- 
walled spherule and its closely packed endospores 
are less permeable to drugs than mycelium. Conse- 
quently, only the occasional patient, whose strain 
is exceedingly sensitive, may benefit from stil- 
bamidines. 


LIVER AND BILIARY TRACT 


Use of Histochemical Stains in Needle Biopsy of the 
Liver. E. M. Schneider, W. Joel and M. L. Clark. 
University of Oklahoma School of Medicine; the 
V. A. Hospital, Oklahoma City, Oklahoma. 

Needle biopsy of the liver affords an excellent 
opportunity for histochemical studies on hepatic 
tissue. The enzyme and glycogen content of the 
hepatic cells can be more accurately evaluated by 
rapidly fixed tissue—something not possible in 
operative biopsy or autopsy material. No previous 
studies of hepatic pathology on fresh, rapidly fixed 
biopsy material have been reported. Consequently, 
it was felt that such studies might tend to increase 
the diagnostic usefulness of the hepatic needle biopsy. 

The neutral polysaccharide (glycogen) stain 
performed on alcohol fixed tissue has been found to 


be superior to any other technic so far available, 
including routine hematoxylin and eosin stain. 
This stain provides brilliant contrast between 
glycogen and nonglycogen-containing tissue. The 
glycogen content of hepatic cells can be clearly 
determined, and an estimate of hepatocellular 
efficiency obtained. Presence of glycogen in usually 
nonglycogen-containing tissues (an abnormal find- 
ing) can be demonstrated only by this technic. 
Finally, the stability of intracellular glycogen, im- 
portant in glycogen storage disease, can be ac- 
curately determined by this stain when performed 
on alcohol and formalin fixed tissues. 

A series of slides on patients with hepatitis, 
obstructive jaundice, cirrhosis, primary hepatic 
carcinoma, metastatic carcinoma and fatty livers 
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were made, demonstrating the advantages of the 
neutral polysaccharide stain over the routine 
hematoxylin and eosin technic. 

Because of these findings, and the fact that the 
polysaccharide stain is technically no more difficult 
than the routine hematoxylin and eosin stain, it is 
strongly urged that it be added to the pathologist’s 
armamentarium. 


Simultaneous Pressure Measurements in the 
Hepatic Venule and Portal Venous System in 
Man. George E. Welch, Donovan C. Browne, 
Claude C. Craighead, Robert Emmett, George 
Hoeffler and Irvin Rosen. Department of Medi- 
cine, Tulane University School of Medicine; 
Department of Surgery, Louisiana State Uni- 
versity School of Medicine; Charity Hospital and 
Touro Infirmary, New Orleans. 

The present studies were undertaken to com- 
pare pressures obtained simultaneously in the 
hepatic venule and the portal system in order to 
substantiate the validity of the method in measuring 
portal pressure. 

Simultaneous pressure determinations were 
made in an hepatic venule and the portal vein, em- 
ploying the method of hepatic venule catheteriza- 
tion of Meyers and Taylor, and by the portal vein at 
laparotomy in 10 reclining adults. Saline manometer 
pressures were read from a zero point 9 cm. above 
the posterior chest wall. Occlusive hepatic venule 
pressures were first obtained in the preoperative 
state. The patients were then moved to the operating 


room with the catheter in the hepatic venule, where, 
under general endotracheal ether anesthesia, the 
abdomen was opened and simultaneous pressure 
determinations were made direct in the portal vein 
or one of its tributaries and again in the hepatic 
venule through the previvusly introduced catheter. 

When the individual pressure values of the 
hepatic venule and portal system at operation are 
plotted graphically, a relatively linear distribution is 
evident even in this small series. The coefficient of 
correlation between the pressures in the hepatic 
venule and the portal vein is 0.86 + 0.77, with the 
probability of a chance relationship lying between 
0.01 and 0.001. 

In all but Case 3 there was a rise in hepatic 
venule pressure at operation, and this was greater 
in the abnormal group. Statistically these observa- 
tions are not significant, since there are so few cases 
in the series. 

It is concluded that occlusive catheterization of 
the hepatic venule may be used to assess pressures 
in the portal system in patients with and without 
liver disease. An approximately linear relationship 
exists between portal pressure and occlused hepatic 
venule pressure when measured simultaneously. 

There is a rise in hepatic vein and hepatic 
venule pressure at operation which is greater in the 
abnormal group. 

The caliber of portal system vessel had no 
significant effect on the pressure reading, provided 
the portal vein or one of its larger tributaries was 
employed. 


NEOPLASTIC DISEASE 


Changes in Leukemic Tissue Composition and 
Metabolic Balances Produced by a Purine 
Antagonist (6-Mercaptopurine) in Man. Robert 
P. Heaney, Leonard P. Eliel and Jaime Gomez- 
Uscategui. Cancer Research Section, Oklahoma 
Medical Research Foundation and the Depart- 
ment of Medicine, Oklahoma University School 
of Medicine. (Aided by grants from the American 
Cancer Society, The National Cancer Institute 
and the Eddie Skaistis Fund). 

The cytochemical and metabolic effects of the 
antimetabolite, 6-mercaptopurine, have been deter- 
mined in a 3-year-old girl with acute lymphatic 
leukemia showing striking cervical adenopathy. 
The drug was administered in a dose of 50 mg./day 
for 16 days. The patient was placed on a complete 
metabolic balance study and subjected to node 
biopsies before and after therapy, determining 
changes in tissue composition by complete cell 
fractionations, with analysis on the nitrogen, phos- 
phorus and potassium contents of 5 distinct classes 
of intracellular constituents. 


A striking decrease in adenopathy was observed. 
There was a coincident increase in nitrogen, phos- 
phorus and potassium excretion, and no evidence, 
in the 17-ketosteroid excretion, of adrenocortical 
stimulation. Node analyses revealed no change in 
whole tissue nitrogen content and a moderate de- 
crease in phosphorus and potassium content, to- 
gether with a pronounced diminution in the amount 
of nuclear and microsomal material, and an increase 
in mitochondrial material, per unit of leukemic 
tissue. 

The increase in phosphorus excretion, relative 
to nitrogen, was in excess of that which could be 
accounted for on the basis of normal tissue destruc- 
tion, and represents loss of phosphorus-rich tissue, 
presumably lymphoid tumor. The decrease in the 
mass of the nuclear and microsomal fractions (which 
fractions are richest in nucleic acids and presumably 
most directly involved in cell growth and division) 
probably represents a primary effect of the anti- 
metabolite on the chemical architecture of the cell, 
and may be interpreted as showing a reversion to, 
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or a predominance of, a less rapidly growing, more 
normal type of cell. 


The Effects of Steroid Hormones on the Growth of 
Normal Tissues and Lymphoid Tumors during 
Protein Deprivation. Leonard P. Eliel and Robert 
P. Heaney. Cancer Research Section, Oklahoma 
Medical Research Foundation; the Department of 
Medicine, University of Oklahoma School of 
Medicine, Oklahoma City. (Aided by grants from 
the American Cancer Society and the National 
Cancer Institute.) 

Cortisone-induced atrophy of normal human 
tissue can be prevented by administration of 
testosterone or of a protein-free diet. The present 
study has attempted to determine whether the 
effects of testosterone or cortisone on normal tissues 
and lymphoid tumors, respectively, would be altered 
by total protein deprivation. 

A patient with chronic lymphatic leukemia, 
generalized adenopathy and splenomegaly, after 
achieving nitrogen equilibrium, was studied twice 
on isocaloric, protein-free diets as follows: 

Study 1, 28 protein-free days (testosterone 
propionate 50 mg./day i.m., 13th to 21st days). 
During the entire period only minimal lymphoid 
tumor shrinkage occurred. Administration of 
testosterone resulted in no reduction in nitrogen, 


PHARMACOLOGY 


Mobilization of Lead in Lead Intoxication by Oral 
Administration of Calcium Disodium Ethylene- 
diamine Tetraacetate. James C. Crutcher and 
John H. Peters. Investigative Medicine Service, 
V. A. Hospital, Atlanta; Department of Medicine, 
Emory University School of Medicine, Georgia. 

Previous investigators have established the fact 
that CDEDTA, administered either intravenously 
or orally, increases lead excretion in plumbism. 
Recently, isotopic tagging of EDTA has indicated 
that ingested chelator is only minimally absorbed. 

CDEDTA was administered orally to 3 types 
of patients: (1) with clinical evidence of plumbism 
(2) with known previous intoxication but without 
clinical or laboratory evidence of intoxication, and 
(3) with equivocal symptomatology without labora- 
tory confirmation. Serum and urine lead analyses, 
as well as clinical responses, indicated mobilization 
and increased excretion of lead. 

A probable mechanism for plumburesis without 
absorption of the chelator is proposed, and the 
implications of this mechanism in prophylaxis and 
therapy were studied. 


Peripheral Neuropathy Caused by Arsenical In- 
toxication with Observations on the Therapeutic 


phosphorus or potassium excretion, nor was there 
clinical or metabolic evidence of altered lymphoid 
tumor growth. Previous studies had shown that on a 
normal protein intake, administration of testosterone 
results in increased anabolism of normal tissue but 
not of lymphoid tumor. 

Study 2, 35 protein-free days (cortisone acetate 
200-400 mg./day p.o., 19th to 31st days). Almost 
complete regression of enlarged nodes and moderate 
spleen shrinkage ensued during steroid administra- 
tion. Nitrogen, phosphorus and potassium excretions 
rose significantly. Substantially more phosphorus 
was lost than could be accounted for by nitrogen, 
suggesting loss of phosphorus-rich tissue, pre- 
sumably lymphoid tumor. 

The data suggest the following: (1) testosterone 
stimulates protein anabolism rather than reducing 
catabolism, since no effect was observed when 
anabolism was reduced maximally. (2) Testosterone 
does not alter the growth rate of lymphoid tumors 
during administration of normal or protein-free 
intakes. (3) Human lymphoid tumors, acting as a 
“nitrogen-trap,” anabolize protein at a significant 
rate even in the absence of dietary protein. Lymphoid 
tumor shrinkage, confirmed by metabolic data, is 
postulated to result from the antianabolic effect of 
the cortisone. 


AND TOXICOLOGY 


Effects of BAL. Albert Heyman, John B. Pfeiffer, 
Jr. and Robert W. Willett. Department of Medi- 
cine, Duke University School of Medicine; De- 
partment of Medicine, V. A. Hospital, Durham, 
North Carolina. 

The extensive use of arsenate compounds as 
pesticides on tobacco farms in this area has resulted 
in frequent poisoning by accidental ingestion and 
inhalation. Thirty-seven patients with arsenical 
poisoning have been studied with regard to clinical 
manifestations, urinary arsenic excretion, hair and 
tissue content of arsenic, pathologic changes in 
peripheral nerves and the effect of BAL. 

A typical syndrome developed which consisted 
of gastroenteritis, hyperkeratotic skin lesions and 
peripheral neuropathy. Polyneuropathy was the 
outstanding manifestation and was characterized by 
delayed recovery requiring several months, often 
with permanent residua. Pain was a prominent 
feature. Hematologic, hepatic and renal involvement 
were usually absent. Transverse white bands in the 
finger nails (Mees’ lines), pathognomonic of arsenical 
deposits, were found in 18 cases. The mean urinary 
arsenic excretion was 0.6 mg./24 hr. (normal: less 
than 0.05 mg./24 hr.). BAL administration to 21 
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cases seemed to have little effect on urinary arsenic 
excretion and produced no significant alteration in 
the clinical course of the neuropathy. 

This study suggests that maximal derangement 


of the neural enzyme systems by arsenic has oc- 
curred by the time overt manifestations appear, and 
removal of residual arsenic is not of primary thera- 
peutic importance. 


RESPIRATORY SYSTEM 


The Effect of Change in Body Position on Lung 
Volume and Intrapulmonary Gas Mixing. J. B. 
Hickam, E. Blair, H. O. Sieker and J. Kelly. 
Department of Medicine, Duke University School 
of Medicine. 

Using an open-circuit helium method, measure- 
ments have been made in 12 normal subjects of the 
effect of change in body position on lung volume and 
on the size and ventilation rate of the most slowly 
ventilated portion of the lung (“slow space”). The 
positions were standing, seated, supine, lateral and 
Trendelenburg. The residual capacity changed little, 
but the mean functional residual capacity, or relaxa- 
tion volume of the lung, decreased by 1700 ml. on 
passing from standing to Trendelenburg. In erect 
positions most subjects had a detectable “slow 
space.” In recumbency this became smaller and 
more slowly ventilated, and the change was con- 
tinued in the Trendelenburg position. In Trendelen- 
burg, on the average, a fifth of the resting lung 
volume had a ventilation rate }4oth that of the lung 
as a whole. This great inequality in ventilation sug- 
gests that perfusion must be reduced in the “slow 
spaces” to account for maintenance of normal 
arterial oxygenation. The location of the “slow 
space” is unknown. 

In 10 patients with pulmonary fibrosis and 
emphysema, resting lung volumes were large and the 
slow spaces were very big and slowly ventilated. 
Positional changes still occurred, but lung volumes 
and “slow space” characteristics were more fixed 
than normal. 


The Relation of the Rapid Expiration Flow Curve 
to the Maximum Breathing Capacity in 150 
Normal Subjects and 100 Patients with Pul- 
monary Disease. Robert L. Johnson, Jr., William 
F. Miller and Nancy Wu. Department of Internal 
Medicine, Southwestern Medical School of the 
University of Texas, Dallas. 

To compare the maximum breathing capacity 
(MBC) with the total expiratory flow curve (EFC) 
as well as its specific segments, records were made on 
rapidly moving paper of the 0.5, 0.75, and 1.0 sec. 
expiratory capacities (EC). 

From these tracings it was demonstrated that 
the MBC involves a repetitious utilization of a 
segment of the EFC. Since the slope of the segment 
utilized and the accuracy with which it is reproduced 
is variable, the MBC may be capriciously influenced 


by factors unrelated to maximum expiratory 
capacity. In addition, unlike the timed expiratory 
capacities, discrepancies between inspired and 
expired velocity influence the MBC. 

These potential sources of error in the MBC 
prompted examination of timed expiratory volumes 
as more reliable measures of expiratory velocity. To 
establish the segments of the expiratory flow curve 
which best represent ventilatory function, the 
relationships between the MBC and specific seg- 
ments of the EFC were studied. 

If inspiration and expiration are equal, timed 
expiratory capacities expressed as moe > become 
estimates of maximum ventilations. 

The 0.5 sec. EC yields the most precise estimate 
of observed MBC in normal subjects and in patients 
with restrictive ventilatory defects. In obstructive 
ventilatory disturbances the 0.75 sec. EC provides a 
better estimate of maximum ventilation. In the 
over-all group, however, the 0.5 sec. EC correlates 
significantly better with the MBC, r = 0.922 + 
0.009. 

The timed expiratory capacities eliminate many 
variables incident to performing maximum ventila- 
tions and should supplant the MBC as a more 


precise estimate of maximum average velocity air 
flow. 





The Effects of Breathing 99.6% Oxygen on Pul- 
monary Vascular Resistance and Cardiac Output 
in Patients with Pulmonary Emphysema and 
Chronic Hypoxia. Russell H. Wilson. Department 
of Medicine, The University of Texas, South- 
western Medical School, Dallas; V. A. Hospital, 
McKinney, Texas. 

It is established that acute hypoxia leads to an 
increase of the pulmonary arterial blood pressure. 
The magnitude of the role of chronic hypoxia in 
increasing pulmonary vascular resistance and 
arterial pressure has not been clearly defined. This 
study was done to define the effects of changes in 
magnitude of cardiac output and pulmonary vascular 
resistance on the pulmonary arterial pressure. 

Twenty-one patients with severe chronic pul- 
monary emphysema and hypoxia were selected for 
study while breathing 99.6% oxygen. The accom- 
panying table gives a summary of the mean values 
while breathing ambient air and 99.6% oxygen. 








82 CLINICAL RESEARCH PROCEEDINGS 


Breathing Breathing O: 
Ambient Air | 99.6 % 
Respiratory vol., L./ 
MR hss sath te 9.0 + 2.5 6.0 + 1.2 


Cardiac output, L./ | 
5.6 + 1.81 | 4.8 + 1.77 
Pulmonary arterial 

pressure, mm. Hg...| 25.2 + 11.9 | 19.9 + 9.7 
Pulmonary arterial | 

wedge press., mm. 

Hg... cekeieee ss} OR MERS 1 hob Oa 
Total pulmonary vas- | | 

cular resistance, | 
7.2 + 281.5:366.4 + 111.5 


dynes cm. sec.~®. .. .|417 
Oxygen _ saturation, | | 
arterial hemoglobin | 
%.. fea ...| 80.38 + 0.760) 99.2 + 0.58 


CO, tension of arte- 
rial blood, mm. Hg.| 47.7 + 8.2 | 60.5 + 6.7 
pH whole arterial | 
ME cane serecate | 7.38 + 0.01 


7.29 + 0.02 


The Relationship of CO. Depletion to Hyperventila- 
tion Tetany. James P. Lillehei and Bruno Balke. 
Department of Internal Medicine, Southwestern 
Medical School of the University of Texas, 
Dallas; Department of Physiology, USAF School 
of Aviation Medicine, Randolph Air Force Base, 
Texas. 

The physiologic mechanisms involved in the 
production of hyperventilation-induced tetany are 
poorly understood. This report concerns the quan- 
titative relationship between CO depletion and 
hyperventilation tetany. 

After determining their metabolic CO2 expira- 
tion rate at rest, 7 healthy young men were hyper- 
ventilated in a full body respirator a total of 17 
times at various ventilation rates until tetany de- 
veloped. The total volume of CO, expired by each 
subject during hyperventilation up until the ap- 
pearance of tetany was measured. 

An increase in the hyperventilation rate 
shortened the time required to produce tetany, and 
vice versa. But regardless of the ventilation rate 
used, the measured total CO, output at the time of 
the appearance of tetany minus the estimated (on 
the basis of the prehyperventilation measurements) 
cumulative metabolic CO2 output up to that point 
gave a value of approximately 3.5 L. per M.? of 
body surface area. 

These data suggest that there is normally a 
reservoir of CO: in the body of approximately 3.5 
L./M.? of body surface area that protects the body 
from the development of tetany. When this reservoir 
is exhausted by hyperventilation, tetany develops. 
Since the average ventilation rates and time required 
to produce tetany varied considerably in our experi- 
ments (from 25-52 L. per minute, and from 19-67 
minutes, respectively), at least within this ventila- 
tion range the rate at which this reservoir is ex- 


hausted does not appear to alter the size of the 
reservoir. 


Circulatory Effects of Cough: The Mechanism of 
Cough Syncope. Henry D. McIntosh, E. Harvey 
Estes and James V. Warren. Department of 
Medicine, Duke University School of Medicine, 
and V. A. Hospital, Durham, North Carolina. 

Interest in the hemodynamic alterations pro- 
duced by cough has lead to an evaluation of the 
mechanism and frequency of occurrence of cough 
syncope. The circulatory response to cough was 
studied in 12 individuals with cough syncope and a 
heterogenous group of 100 subjects. 

Although cough produces an increase in arterial 
pressure, this increase is less than that produced in 
the intrathoracic pressure. The rise in intrathoracic 
pressure is transmitted with remarkable fidelity to 
the cerebrospinal fluid compartment. Thus, with 
cough, the vessels in the thorax and cranium are 
suddenly subjected to an increased extravascular 
pressure. It has been found that this extravascular 
pressure forces blood from the thorax and cranium 
into other regions (extremities, skin, etc.) which are 
not subjected to this pressure. These effects were 
demonstrated by means of differential manometry 
and plethysmography. 

Prolonged paroxysms of cough, such as those 
which cause syncope, were found to produce “net” 
cerebral arterial pressures (arterial pressure minus 
opposing cerebrospinal fluid pressure) approaching 
zero for several seconds. Thus, it appears that cough 
mechanically renders the brain relatively “bloodless” 
and, therefore, anoxic almost instantaneously. 

These phenomena occurred in all subjects, 
differing only quantitatively. It would appear that 
cough produces a sudden redistribution of blood. 
When this effect is of sufficient magnitude and 
duration to produce a relatively ‘‘bloodless” brain, 
syncope occurs. 


The Effects of Radioiodine-induced Hypometab- 
olism in Chronic Lung Disease. Charles M. 
Huguley, Jr. and Harold T. Dodge. Department 
of Medicine, Emory University School of Medi- 
cine, Atlanta. 

The reduction of the metabolic rate in patients 
with chronic lung disease might be expected to 
lower the rate of O2 consumption and CO: produe- 
tion, and thereby reduce the ventilatory require- 
ments of these patients to a level more consistent 
with their ventilatory capacity. A state of hypo- 
metabolism can be conveniently induced by pro- 
ducing hypothyroidism with radioactive iodine. 

Four patients were chosen who were in- 
capacitated by long-standing chronic lung disease. 
In addition to other evidences of poor respiratory 
function, each had a subnormal arterial O, satura- 
tion. As far as possible the patients were kept on the 
same drug regime throughout the study that they 
were on when it began. The clinical status of each 
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was recorded at intervals, and studies of respiratory 
and metabolic functions were made. The vital 
capacity, 3-second vital capacity, maximum breath- 
ing capacity, O2. consumption and BMR were 
measured. Arterial blood samples were obtained for 
the determination of CO content, O2 content, O2 
capacity, O2 saturation and pH. The serum pro- 
tein-bound iodine, serum cholesterol, plasma sodium 
and plasma chloride were also measured. 

An independent colleague paired the patients. 
Two were treated and 2 served as controls. He also 
assisted in the administration of radioiodine, so that 
neither the patients nor the investigators knew which 
2 of the 4 were being treated. 

Each patient was studied for a period of 4 to 7 
weeks prior to treatment. Next, Tapazol 10 mg. ora 
placebo was given 4 times daily for 4 weeks, and 24 
hours after cessation 20 mc. of I or a water 
placebo was given by mouth. Hypometabolism did 
not result. Three months later the procedure was 
repeated and the I" dose increased to 35 me. 
Myxedema developed in the patients who received 


radioiodine and was later partially treated with 
desiccated thyroid. 

All patients had variations in their clinical and 
laboratory status, usually attributable to respiratory 
infections. Nevertheless, the average condition of the 
control patients remained about the same through- 
out the study, as did that of the treated patients 
until they became hypothyroid. 

Subjectively the treated patients felt that they 
were enabled to be more active with less dyspnea 
but that they had lost the enthusiasm to take 
advantage of the change. There was certainly no 
striking symptomatic improvement. One patient 
experienced an improvement in his arterial O, 
saturation from an average of 73.8% before hypo- 
thyroidism to 89.8% afterwards. At the same time 
there was an actual decrease in his ventilatory 
capacity, particularly in the MBC. The other 
treated patient failed to show any objective change. 
In neither was there a change in the degree of CO2 


retention. 
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